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New

SCF is always looking for the best essays to

serve our readers. Maybe you have one in

mind. As was described in the December
editorial, we seek, first of all, writing that fits our
purpose. PSCF publishes articles that contribute to
the scholarly discussion of how the Christian faith
interacts with the sciences. There are already hun-
dreds of years of interplay between the sciences and
Christian faith, but there is much more ahead.
Studying the areas in which they challenge or offer
insight for each other is fruitful and important. As a
peer-reviewed journal in that pursuit, we are look-
ing for contributions that are new, arguably true,
of interest to our readers, and well communicated.
I will devote future editorials to each of these essen-
tial characteristics. Here I will focus on the key stan-
dard of making a contribution that is new.

What is new in the essay is not necessarily the core
idea addressed in an article. It may be an explanation
of a new argument in support of a perspective, or
the highlighting of a neglected argument that under-
mines it. Or it could be a new way of expressing
an idea that then reaches an audience that did not
grasp it as well before. Or perhaps it is a new appli-
cation of an idea already gathering currency from
argument elsewhere. The contribution can be at
many points, but there is a new contribution.

Of course, simply being new is not enough for
publication. Peer reviewers will not always agree
on the merits of a particular article, but the articles
that are published will have obtained substantial
consensus that something new is offered and that
it is compelling enough to warrant consideration.
When differing views with substantial merit come
to the fore, the journal will provide space for those
views to make their case. Sometimes contrary arti-
cles will appear next to each other, and sometimes
they will appear in subsequent issues as the discus-
sion develops. While each article contributes, it is
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not expected that any one will be the final definitive
statement.

Most new ideas do not pop into existence as a
form of spontaneous generation. A new contribution
is rarely an isolated one. It usually comes from an
ongoing dialogue that can benefit from an insightful
turn. These new perspectives and ideas can come
from people just beginning to study a field, but it
takes time and diligent study for them to know that
they have found such a contribution. The student
paper that earns praise for its exploration of a subject
area new to the student, is probably not a ground-
breaking study for experts in the field. It takes time
and labor to master a field well enough to know that
what is an insight to the author will be an insight to
those who have reflected on the field for a major
portion of their lives. That is a high, but attainable,
bar. It is reached by the authors in every issue of
PSCF. The articles show in their discussion and cita-
tions that the authors have taken into account the
byways already tried on their topic, and so are offer-
ing a new step for consideration. To that end it is
helpful that prospective authors have their work
checked by colleagues with applicable expertise
before the essay is offered to the journal. Blind peer
review at the journal then tests the proposed article
further. This vetting process is an investment of edi-
torial time to guard the reader’s time. It indicates
to the reader that the argument is one worthy of
attention.

Ecclesiastes despairs that there is nothing new
under the sun. Actually, this journal exists because
there is always more to learn. There can be recurring
questions and themes, but each new article brings
forward some aspect worthy of consideration that
was not part of the literature before. That is the case
with this issue; it adds to our thinking about the con-
tribution and limitations of what we can accomplish
in our scientific pursuits. b



Editorial

€ / 1n This Issue

James K. A. Smith argues that science is always pur-
sued by humans from a cultural perspective because
anything human beings do is from a cultural perspec-
tive. This reminds us that our science pursuits can
become entangled with false beliefs. What is claimed
as a finding of science is not automatically a trump
card.

In the next article, Robert Bishop describes, in an
incisive history, the telling example of materialism
creeping into the scientific endeavor. For Bishop,
the methodological naturalism of the long-practiced
scientific method should be quite distinct from
the metaphysical naturalism that some have claimed
rather vociferously of late. Confusing science with
a metaphysical claim against God’s reality and pres-
ence is an accretion of a materialist culture. Such is
not entailed by scientific method properly under-
stood and carried out.

In the following article, René van Woudenberg
specifically delineates some of the limits to what sci-
ence can describe. A great strength of the scientific
method is in recognizing what it does not achieve,

as well as what it does. Science does not investigate
or represent all that we know. Science is good at
what it does, but due humility and accuracy require
that we also recognize what it does not do.

In that honest context, Kathryn Applegate has
found methodological naturalism to be an effective
tool to understand much of God’s creation. Apple-
gate advocates that practicing science from the
perspective of methodological naturalism, properly
understood, is not anti-God, as some have charged.
She appreciates as well that methodological natural-
ism offers a culture of cooperation and correction
that helps people to work together across cultural
divides.

Walter Bradley then gives us an example of di-
recting the powerful tools of science and engineering
to the service of the poor—a sterling use.

As always, ongoing discussion is crucial for
potential insight and correction. In letters to the edi-
tor, Edwin Yamauchi and Kenell Touryan suggest
an earlier date for the birth of Jesus than the one
advocated by James Nollet in our December issue.
Those letters are preceded by the always appreciated
review of the latest books.

James C. Peterson, Editor 3
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Science and Religion
Take Practice: Engaging
Science as Culture

James K. A. Smith

Article

This article arques that current paradigms in the theology/science conversation
effectively treat “science” as if it were equivalent to “nature” —with detrimental
effects for the encounter between Christian theology and the natural sciences.
In contrast, I suggest that recognizing science as culture has important implications
for reconfiguring the theology/science dialogue.

olitical cartoons often argue by
Pmeans of caricature. Indeed, the

very definition of a “cartoon” is
that it is an outline—a bold-edged sketch
that captures something not in fine detail
but in broad strokes. The genre of the
political cartoon often makes its point
by exaggeration. Hence the “caricatures”
of political figures that we find in the
New York Review of Books often over-
emphasize certain traits; and yet, in doing
so, they immediately capture something
true that we all recognize.

In the spirit of that genre, let me try
to press a point by means of admitted
“cartoons” and caricatures of a sort. In
that spirit, | would like to float just one
tiny little provocative claim. Consider
it a discussion starter: The theology/
science dialogue, as it has often been
conducted, operates on the basis of a
category mistake. In particular, I think
that some of the regnant paradigms
in science-and-theology discourse have
been playing with loaded dice such that
the house (science) always wins. Or,
for Holiness folks who will not get the
gambling metaphor, I want to suggest
that an increasingly dominant paradigm
in the theology/science dialogue has set
up an uneven playing field that has put
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Christian theology in the position of
having to play uphill. The goal of this
article is to level that playing field
by reflecting briefly on the nature of
“culture” and then tease out the implica-
tions of that for understanding what we
are doing when we stage a “dialogue”
between science and Christian faith.

Category Mistakes:
Science, Nature, Culture,
Theology

The primary category mistake I want to
note stems from the fact that much of the
science/theology conversation has oper-
ated on the basis of a certain positivism
vis-a-vis “science,” and taken the “find-
ings” of science as if they were pristine
disclosures of “nature.”! Thus we in-
creasingly encounter familiar tropes
about “what we now know” or “what
science says,” which are all too often
followed by identifying some Christian
doctrine that needs now to be abandoned
or modified.? Both “new atheists” and
Christian scholars can tacitly work

James K. A. Smith is professor of philosophy at Calvin College where he
holds the Gary & Henrietta Byker Chair in Applied Reformed Theology and
Worldview. He is editor of Comment magazine and a Senior Fellow of
The Colossian Forum on Faith, Science, and Culture.
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within this paradigm. Indeed, some of the features
of this paradigm are what we usually associate with
“liberal” Christianity. But I suggest that some evan-
gelicals—who hold a high view of Scripture —have
unwittingly bought into aspects of this paradigm,
which might explain certain trajectories in recent de-
bates about evolution, human origins, and the Fall.

On both ends of the continuum, there is a similar
(though perhaps unwitting) assumption about the
nature of science: science is either the pristine deliv-
erer of the cold, hard, secular truth; or science is
the crystal clear lens for disclosing the “message” in
the book of nature.? As such, science is taken to be
an odd sort of transparent black box which simply
discloses the “objective” features of nature. Thus,
while the “dialogue” is purportedly between “sci-
ence” (roughly, a constellation of academic disci-
plines) and “theology” (roughly, another academic
discipline), in fact or functionally, the dialogue often
assumes that theology is a kind of human cultural
product whereas science is merely the conduit for
disclosing the cold, hard realities of “nature” —
to which theology must answer, demur, or affirm.
After all, who is going to argue with “nature”?
Only crazy “anti-realists” [I have yet to meet one]
would think that you can argue with science because
they think that you can argue with nature. But for the
rest of us who are sane and responsible, including
those of us who are theologians, we have to concede
that there is no arguing with nature, and therefore
there is no arguing with science.

Like a schoolchild of years ago, we have to suck it
up, lay out our hand, and bear the brunt of the strap.
Theology needs to be disciplined by the findings of
science and submit itself to the cold, hard realities of
nature. If this turns out badly for some traditional
or “fantastic” theological claims, then theologians
have to take that as part of their whipping, and leave
the principal’s office grateful that they have been
chastised since this discipline will make them more
intellectually responsible. On this (admittedly car-
toonish) account, the theologian brings his work to
the scientist’s desk, who then determines what is
acceptable and what is unacceptable given the
“realities” of nature, and the theologian leaves,
hat-in-hand, grateful for whatever scraps of theo-
logical claims remain after the tutor’s red ink has
shredded the student’s paper.

This configuration of the theology/science dia-
logue sets up an asymmetrical relationship because
of an equivocation about the nature of “science.”
While the conversation claims to be a dialogue
between “science” and “theology,” I think that func-
tionally it is taken to be a confrontation between
nature and culture.

science :: theology
nature :: culture

But that is a category mistake. In fact, a dialogue
between “science” and “theology” is always already
a dialogue between “culture” and “culture,” both of
which are confronted by, constrained by, and answer
to a certain “givenness” that we often describe as
“nature.”

science :: theology
culture :: culture

nature’

In other words, the theology/science conversation
has tended to ignore the fact that science is a cultural
institution. By a “cultural institution,” I mean, first
of all, an institution that is a product of human
making, a contingent product of poiesis.® Culture is
the unfolding of potentialities that are latent or
implicit in “nature,” as it were. So aspects of “cul-
ture” are the fruit of human making and unfolding;
they are not “natural kinds.” A painting by Picasso,
an elementary school, a Boeing 747, and a political
constitution are all examples of “culture,” of human
making. They are not “naturally occurring” entities
that one would bump into if there were not human
agents who unfolded them and brought them into
being. Thus cultural institutions are networks of
practices, habits, and material environments that
are the product of human making.

A hospital, for example, is a cultural institution
that is “unfolded” by a human community and is
composed of both a particular built-environment
(ER and ORs, ambulances and CAT scan machines,
etc.) and networks of practices and traditions which
are learned by apprenticeship (e.g., the “disciplines”
of surgery and medicine, the traditions of care that
define nursing). Hospitals do not fall from the sky,
nor do they simply crawl up from the lagoon in
the La Brea Tar Pits. They emerge as products of
human making —which means that they are essen-
tially historical and contingent. They unfold over

Perspectives on Science and Christian Faith
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time, but they could have unfolded otherwise, or
even not at all.

Now, it seems to me that the science/theology
conversation happily acknowledges that theology is
a cultural institution. How could one not? Theology
is a product of religious traditions and communities,
which are themselves paradigmatic instances of
“cultural institutions” that are historical, contingent,
and certainly not “natural.”” They have unfolded
over time, have unfolded differently in different
places, could have unfolded otherwise, and might
even have not unfolded at all. Thus “theology,” as
a cultural institution, is recognized as a kind of
“hermeneutic” reality —it offers interpretations of
the world, is shaped by different traditions and
presuppositions, and represents a “take” on things.
From the perspective of the regnant paradigm in
the theology/science conversation, this means that
theology is sort of one step back from “reality.” It
is a cultural institution that ascribes “meaning” to
reality /nature, whereas “science” is a conduit for
disclosing the realty of nature as such.

The regnant paradigm has failed to functionally
appreciate (even if it might officially concede) that
science is also a cultural institution. “Science”® is
not a naturally occurring entity like igneous rocks
or sea horses; that is, science is not something that
emerges from the swamp or falls from the sky
apart from human making. Rather, science is a net-
work of material practices, built environments
(including laboratories, instrumentation, etc.), tradi-
tions of apprenticeship, and learned rituals that
emerged over time, in particular configurations,
in different places.” So any conversation between
“science” and “theology” is never going to be simply
a matter of getting theology to face up to “nature”;
rather, it is always already a cross-cultural dialogue.
It is a conversation between two different cultural
institutions, each with its own traditions, practices,
built environments, and meaning-systems. Because
of its lingering positivism, the theology/science dia-
logue —at least as I have seen it—tends to operate
in isolation from a vast (and growing) literature on
science as culture, such as the social history of ex-
perimentation, the politics of The Royal Society, the
material dynamics of apprenticeship, the economics
of instrumentation and technological developments,
the cultural embeddedness of medicine, and so on.
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Robert Brandom articulates the nature/culture
distinction as the distinction between things that
have natures and things that have histories. While the
stuff of physics has a “nature,” physics as a disci-
pline of scientific study has a history. And in fact,
“even concepts such as electron and aromatic com-
pound are the sort of thing that has a history.”!
So the sciences are cultural products; indeed, the
very distinction between nature and culture is itself
a cultural formation.!! Thus the encounter between
theology and science is not equivalent to an encoun-
ter between theology and nature. As Joseph Rouse
comments,

Scientific practices are often construed as apart
from any surrounding culture, and even free from
culture, but such construals are not adequate to
the richness and complexity of scientific work.
Recognizing the intimate entanglement of the sci-
ences with other practices does not diminish or
blur their significance but instead acknowledges
their pervasiveness throughout the world.12

The point here is not a debunking project; that is,
I am not pointing out that science is a cultural in-
stitution in order to dismiss it or to grant license
to ignore it. Rather, the point is to situate science
as a cultural institution in order to clarify the cate-
gory mistake and thus level the playing field for the
science/theology dialogue.

Science Takes Practice

What would it mean to appreciate science as culture,
as a cultural institution? What are the implications
of recognizing science as a cultural institution for
the theology/science dialogue? Briefly, I will note
just a few.

Leveling the Playing Field

As already indicated, one important implication of
recognizing science as culture is a leveling of the
playing field in the theology/science dialogue. While
it might be the case that theology must rightly be
constrained by the “givenness” of nature — the world
that pushes back on our claims— that is not the same
as saying that theology must bow at the feet of
science. We need to recognize a distinction between
science and nature, a distinction too often erased
in the theology/science conversation. Science is not
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just a transparent magnifying glass or pristine con-
duit that delivers nature “as it really is.” Science is
a cultural institution (or, better, a constellation of
cultural institutions) that is, of course, especially
attentive to nature and is interested in describing
and perhaps even explaining nature. Science exposes
itself to nature’s push-back through the rigors and
disciplines of experimentation and observation. But
that does not make science “natural.” It remains a
cultural layer of human making. And in this respect,
it is in the same boat as theology (and literature and
sociology and ...).

Therefore, theology should no longer feel that it
has to defer to science as if it were thereby subject-
ing itself to nature or “reality” (as in, “science tells
us ...”). While theological claims are rightly disci-
plined by the ways in which the givenness of the
world “pushes back” on our claims, this is not
synonymous with being disciplined by science.
In the vein of John Milbank’s manifesto regarding
theology’s deference to the social sciences, we might
also suggest that theology ought to drop the false
humility and reassert itself as a cultural voice with
the same epistemic standing as science.’® The asym-
metry of the conversation so far has been predicated
on a privileged place of science as a veritable divine
letter carrier, as the deliverer of nature’s truth who
sets the rules of the game. But science is a player,
not referee or judge.

Appreciating the Role of Practices

The theology/science conversation should also stop
thinking of “science” as a static body of findings and
instead consider science as a dynamic process of finding.
The way the theology/science dialogue is usually
conducted one would almost guess that “science”
existed only in journals. The “science” in the theol-
ogy/science dialogue is a remarkably disembodied
phenomenon—as if there were no laboratories,
instruments, or communities. But science is not just
the results of science, the data sets or images that get
produced at the end of a very long process. Nor is
science just a matter of theory. Rather, “science” is
perhaps best identified as the practices that yield
such fruit. This will require that we give up linger-
ing perceptions of science as itself mechanistic or
technicistic, along with theory-centric conceptions of
science as the sort of thing best pursued by brains-
in-vats. Science is a deeply social, communal project,

composed of material practices and rituals that are
handed on as traditions, absorbed as habits, and
enacted in experimental performances that, literally,
create worlds.

How might the theology/science dialogue look
different, not only if we recognize science as culture,
but recognize it also as a community with a set of
cultural practices? This will require appreciating
the central role of experimentation, along with all
the rituals and traditions that inform it. Thus Robert
Crease suggests that experimentation is a kind of
“performing art.”1* Theories cannot do the work that
experimental “art” does because

a scientific entity does not show up in a laboratory
the way an airplane shows up on a radar screen,
a fully formed thing out there in the world whose
presence is made known to us by a representation.
Nor is a scientific entity like a smaller version of
the airplane, which could be perceptible if only
scaled up large enough. Nor, finally, is a scientific
entity like some distant and unknown object on
the radar screen that when closer becomes percep-
tible. A scientific entity becomes perceptible only
in performance.’

So experimentation “is not merely a praxis —an appli-
cation of some skill or technique—but a poiesis;
a bringing forth of a phenomenon.”*® While science
seeks to be disciplined by nature, there is also a sense
in which science creates its own phenomena. It con-
stitutes its world through experimental performance
which is a learned performance requiring its own
set of virtues and skills, deft employment of instru-
mentation, and a kind of “know-how” that is not
theoretical, and perhaps not even “intellectual.””

Hans-Jorg Rheinberger, in his stunning philo-
sophical history of the protein synthesis, notes the
ways in which the “stuff” of science—“epistemic
things” or “research objects” —emerges because of
experimental conditions that are created by “tech-
nical objects” (such as instruments). The epistemic
things “articulate” themselves “through” a “wider
field of epistemic practices and material cultures”
which includes both instruments and theories.!®
In important ways, the “epistemic things” that
will emerge “usually cannot be anticipated when
an experimental arrangement is taking shape.””
(So there are a lot more surprises in science than
one would guess from the picture we get from
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the theology/science dialogue.) Thus “experimental
systems are necessarily localized and situated gener-
ators of knowledge.”* What science finds is signifi-
cantly determined not only by what science goes
looking for, but also by how it looks. And that
“how” is not primarily a theory but a constellation
of practices that constitute an experimental system.
As these systems build up over time and generate
linkages with other experimental systems, there
emerge what Rheinberger calls “experimental cul-
tures” which “share a certain material style of
research” or “laboratory style.” At that point, experi-
mental systems begin to take on a life of their own.?!
They generate epistemic things by generating micro-
worlds—which are responses to nature but should
not be identified with nature.”> Hence, once again,
we see the importance of not mistaking science
with nature. We also note Rheinberger’s concluding
caveat—cautioning that this is not meant to thereby
reject science:

To characterize science as practice and as culture
does not amount, as far as I apprehend it, to deter-
mining the social influences hindering or further-
ing the sciences. It does not amount to a critique
of ideologies of science in the traditional sense.
Rather, it amounts to characterizing the sciences
themselves as cultural systems that shape our
societies and all the while trying to find out what
makes the sciences different and confers on them
their peculiar drive, not privileging them with
respect to other cultural systems.??

Meaning and Interpretative Practices

This priority of practice to theory should make us
attentive to the nature of scientific practices —which
is what defines the landmark (but underappreciated)
work of Joseph Rouse.?* Rouse emphasizes a “norma-
tive” understanding of practices which attunes us
to just how “loaded” scientific practices are. He
emphasizes,

What a practice is, including what counts as an
instance of the practice, is bound up with its signifi-
cance, in terms of what is at issue and at stake in the
practice, to whom or what it matters, and thus with
how the practice is appropriately or perspicuously
described.?

What is at stake and what is at issue is embedded
in the practices and constitutes a particular herme-
neutic construal of the world. There is always a
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normativity at work in practices, including experi-
mental practice. Practices are “defined” not only by
the specific activities that “compose” them, but also
“by what those activities are about (what is “at issue’
in the practices) and by what is at stake in their
success and continuation.”?

This is the basis for Rouse’s core thesis: practices
matter. Practices have something at issue and some-
thing at stake.?”

One has not understood a practice unless one has
grasped the point of the practice, that is, what is
at issue and what is at stake. The recognition that
practices are focused by such issues and stakes
does not, however, challenge my earlier insistence
on the openness of the practice.?

This means that scientific practices are not just pure
conduits of a “given” world of “facts,” but rather
are world-constituting. It is practices which “give
meaning,” and thus scientific practices —as cultural
institutions —are as “meaning-giving” as those of
theology. This means that we need to reconnoiter
how we have traditionally understood the theology/
science distinction. Scientific practices are not merely
passive, “observational” practices that simply yield
“facts.” Like theology, they also give meaning—
they render significance. So the encounter between
Christian theology and science cannot be a division
of labor whereby science discloses the “facts” and
then Christian faith renders a “meaning” consistent
with those facts. While there is no inherent conflict
between Christian faith and science® (where science
is understood as the human cultural practice of
attending to and understanding the natural world),
we need to recognize that there can be conflict
between the different meanings they assign to the
natural world. Sometimes in our eagerness to dis-
patch with simplistic, unproductive models that
posit a battle between science and faith, we too
quickly look to reconcile what really are competing
visions of the world. Recognizing science as culture
should at least grant us permission to demur from
the magisterial authority that science assumes in its
disclosure of “the facts of the matter.”

Conclusion
I have tried to suggest that one of the regnant, albeit
implicit, paradigms in the science/theology dialogue
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tends to operate on the basis of a category mistake;
namely, it ends up treating the “science” pole as if
it just represented “nature,” whereas theology is
taken to be an instance of “culture.” But science, too,
is a cultural institution. How would the theology/
science dialogue look different if we took this
to heart?

Well, it would not be license for Christian theolo-
gians to dismiss scientific claims whenever they are
inconvenient or pose a challenge to core Christian
claims. As I have repeatedly emphasized, the upshot
of this analysis is not to level the playing field so
that theology can try to evade engagement with the
natural sciences. Nor is the goal to simply invert the
asymmetry and allow theology to trump the findings
of the natural sciences.

The outcome of my argument is more modest. At
the very least, if we truly level the playing field and
recognize that science is a mode of cultural meaning-
making and not a transparent, pristine conduit of
“the way things are,” then we cannot simply cite
“the secure findings of science” as sufficient ground
for dismissing or revising core doctrines of the
Christian faith. Insofar as contemporary discussions
in the theology/science dialogue repeat tropes of
this sort, we should also be on the lookout for
implicit, functional ways in which we unwittingly
ascribe to “science” a magisterial authority as if it
were nature itself. £
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There is debate among Christians about whether the sciences presuppose a form of
naturalism that rules out the activity and existence of God. Historically, neither
natural philosophy, the forerunner of modern scientific inquiry, nor the developing
sciences of the eighteenth and nineteenth centuries were based upon such meta-
physically naturalistic assumptions. Instead, as a matter of scientific practice, a form
of theological neutrality was often the norm. This neutrality can be seen in leaders
of the Scientific Revolution. The story of how that neutrality came to be questioned
is a complicated one, spanning the eighteenth and nineteenth centuries.

Introduction’

When discussing the relationship of nat-
uralism to the sciences, it is customary to
distinguish two forms. Metaphysical nat-
uralism is the philosophical belief that
material reality is the only reality. There
is no God, nor angels, spirit beings, or
spiritual realm. In contrast, methodologi-
cal naturalism (MN) is an approach to
scientific investigation that seeks to take
phenomena on their own terms to under-
stand them as they actually are.

There is significant confusion among
Christians over whether modern scien-
tific investigation requires metaphysical
naturalism or whether scientific investi-
gation can be a robust application of MN.

Robert C. Bishop is the John and Madeleine McIntyre Endowed Professor
of Philosophy and History of Science and associate professor of physics and
philosophy at Wheaton College. He obtained BSc and Master’s degrees in
physics and a PhD in philosophy from the University of Texas at Austin.
His research and teaching interests include history and philosophy of science,
nonlinear dynamics and complexity, free will and science-theology relations.
Along with publishing several articles in these areas, he co-edited Between
Chance and Choice: Interdisciplinary Perspectives on Determinism, and
is the author of The Philosophy of the Social Sciences. He is perennially
interested in questions involving the intersection of theology, the sciences,
human consciousness, and free will.
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Contemporary Christian debates over
naturalism and science tend to ignore
the role played by forms of MN in
natural philosophy in the ancient and
medieval periods. More importantly,
our debates usually fail to recognize
MN’s role in the Scientific Revolution
and the practice of modern science from
that period forward. There are several
strands to this story. I will start by
highlighting four theological strands
that contributed to the ground-breaking
natural philosophy of the seventeenth
century that fed directly into MN, and
then I will briefly sketch the history of
the rise of metaphysical naturalism.?

The Doctrine of Creation:

Ontological Homogeneity
Early Christian thinkers struggled with
their Greek philosophical and cultural
context to formulate the doctrine of cre-
ation.3 Natural philosophers in ancient
Greece and Rome conceived the celestial
realm as being of a qualitatively different
order of being (divine, infinite, perfect)
than that of the terrestrial (mundane,
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finite, imperfect, changeable). Under such a concep-
tion, the celestial and terrestrial realms were treated
as being distinctly different from each other. In par-
ticular, the purposes for studying the divine and
perfect celestial realm differed significantly from
those motivating study of the mundane. Moreover,
the principles by which the celestial and terrestrial
realms operate were considered to be different; hence
there was much less application of mathematics,
systematic observation, and record keeping to the
terrestrial realm with the expectation of discovering
regular patterns.

Furthermore, early Christian thinkers had to con-
sider biblical revelation proclaiming that all things
were created through and for Christ (e.g., John 1:1-3,
Col. 1:16), and their Greek cultural inheritance that
taught an eternal universe with qualitatively distinct
celestial and terrestrial realms. Eventually the Patris-
tic fathers came to the recognition that if everything
was created by and for Christ, then the entire uni-
verse was not eternal but a creation ex nihilo. This
element of the doctrine of creation was wrung from
deep reflection on the contrast between the prevail-
ing Greek philosophical views and special revela-
tion.* Part and parcel with creation ex nihilo is the
Creator/creature distinction, the qualitative distinc-
tion between the Creator and that which is created.
These central tenets of the doctrine of creation
led early Christian thinkers to the realization that
the celestial realm, as a created thing, could not be
divine.®

Still, the power of Greek thought — particularly in
Plato and Aristotle—exerted a tremendous pull on
early Christian thought, as many Patristics contin-
ued to maintain a qualitative distinction between
the celestial and terrestrial realms. The former was
still considered a realm of changeless perfection
and made of a different element (quintessence) than
the latter, which was made of the elements earth,
water, air, and fire; was imperfect and changeable;
and, consequently, was of a lower grade of being.
However, some Patristic thinkers —Basil and Philo-
ponus—were able to recognize that the thrust of
biblical revelation was that the only distinction in
being was that between Creator and created. They
argued that the doctrine of creation led to the conclu-
sion that the being of everything created — terrestrial
and celestial —is of the same order of being.® Instead
of a great chain of being, there was no distinction of
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being between celestial and terrestrial realms. Every-
thing created had the same status, that of creature.
“The creation is homogeneous in the sense that
everything has the same ontological status before
God, as the object of his creating will and love. All is
‘very good’ because he created it, mind and matter,””
so that whether mind and matter are qualitatively
distinct or not, there was no hierarchy ranking mind
over matter or the celestial over the terrestrial.

Philoponus traced the consequences of ontologi-
cal homogeneity to the conclusion that creation has
a genuine nature or order. “Philoponus insisted that
nature could not be understood as the finite repre-
sentation of infinite reality but as real in itself.”®
By implication, all things in creation have genuine
natures. In particular, the celestial and terrestrial
realms were of the same order of being, implying
that the same principles governed the two realms
and that they were made of the same matter. The
nature of their distinction lay in difference, not order
of being. This was the basis for Philoponus’s cri-
tique of Aristotelian natural philosophy, particularly
Aristotle’s account of motion.’

The insights of ontological homogeneity were lost
during much of the Middle Ages (though recaptured
on rare occasions). They eventually reemerged in
Duns Scotus, Jean Buridan, and Galileo.!® Ontologi-
cal homogeneity became the consensus view among
natural philosophers in the seventeenth century, so
that it was plausible to give an account of motion
that was unified in its treatment of celestial and ter-
restrial motions (e.g., Newton’'s theory of motion).

Divine Freedom

A second theological strand is divine freedom in
creation. Although there were longstanding debates
about whether God created freely or could only
create out of necessity, the former view eventually
won out.!! Bishop Tempier of Paris’s 1277 condem-
nation included, among its 219 prohibitions, a con-
demnation of teaching that any of God’s acts are
done out of necessity. Although not the only theo-
logical development that led to an emphasis on
divine freedom in creation, the condemnation
played a role in motivating a shift to a more empiri-
cal approach to understanding the nature of God’s
creation, a shift that was already underway in natu-
ral philosophy. The renewed emphasis on divine
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freedom in creation often reinforced the need for
an empirical approach to the study of creation.!?

The link between God’s freedom in creation and
natural philosophical inquiry is neither necessary
nor inexorable, and is illustrated in seventeenth-
century debates about the laws of nature. For ex-
ample, if one believed that God created out of
necessity, one tended to think that natural laws were
discoverable by reason alone (e.g., Spinoza), where-
as if one believed God was free to create any world
he chose, one tended to think that natural laws were
discoverable empirically (e.g., Bayle).!* The view
among many, if not most, natural philosophers of
the seventeenth century was that God as sovereign
Creator could freely make any creation he saw fit.

One implication of divine freedom in ex nihilo
creation, the Creator/creature distinction and the
ontological homogeneity of creation, was that the
creation has contingent rationality. The sense of con-
tingency, here, is twofold. First, creation is contin-
gent in that it utterly depends upon God for its very
existence (a creation out of nothing tends to fall back
into nothing). Second, creation is contingent in that
God could have made a wide variety of possible
creations. In freedom and love he chose one in par-
ticular. Philoponus rightly saw that the contingency
of creation implies that we have to investigate it to
discover what kind of nature God had given to crea-
tion. Moreover, we can have confidence in such in-
vestigations because the rationality of God’s created
order is intelligible; hence the biblical view is that
creation’s nature is revelatory of itself. By and large,
seventeenth-century natural philosophers (Cartesian
natural philosophers being an important exception)
followed this line of thought, emphasizing that em-
pirical means were best suited to discovering the
nature of creation.

Two Books Metaphor

The two books metaphor —creation and the Bible are
two different books whose ultimate source is God —
also has a long history, going back at least as far as
Origen of Alexandria. Although theologians tended
to view the book of nature as a source of general
revelation about God, natural philosophers tended to
argue that the book of nature also revealed the work-
ings of creation.’® Galileo is one of the most well-
known proponents of this view. He argued that the
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book of nature was written in the language of mathe-
matics and revealed the nature of creation.'® Galileo
gave voice to the growing application of mathematics
to all areas of natural philosophy of the sixteenth and
seventeenth centuries: To properly read or under-
stand creation’s processes, laws, and so forth,
requires quantifying them so as to understand as
accurately as possible their created natures given by
God. Kepler, in a letter to J. G. Herwart von Hohen-
burg, March 26, 1598, put it like this:

as we astronomers are priests of the highest God
in regard to the book of nature, we are bound to
think of the praise of God and not of the glory of
our own capacities ... Those laws are within the
grasp of the human mind; God wanted us to recog-
nize them by creating us after his own image so
that we could share in his own thoughts.1”

Kepler believed that the language of mathematics was
crucial to “thinking God’s thoughts” about the nature
of creation, and he took seriously the role of astrono-
mers as priests articulating God’s book of nature.!®

The Fall and Knowledge

Along with the infusion of new knowledge of mathe-
matics and natural philosophy from the translation
of Islamic texts, the ancient struggles with skepticism
were rediscovered through either the translation of
Islamic texts or the discovery of long-forgotten texts
in monasteries. Space does not permit exploring how
the renewal of that struggle in Renaissance thought
contributed to the effort to develop a mitigated or
constructive skepticism leading to a seventeenth-
century epistemology of experiment.”” However, one
important theological strand in this story is the
explicit linkage of error and cognitive limitations,
as sources of skepticism, with sin and the Fall.

As Peter Harrison argues, many—though not
all —seventeenth-century discussions of error and
limitations on human reason were deeply colored by
a biblical understanding of sin and the Augustinian
conception of the Fall.?*® Although there was dis-
agreement on how thoroughly the Fall affected the
capacities for knowledge, there was wide agreement
that instruments and/ or procedures had to be devel-
oped to overcome the epistemic consequences of the
Fall and other skeptical worries to the degree pos-
sible.?! One of the goals of these mitigation attempts
was to restore as much as possible of the human
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capacities to know the nature of creation genuinely.
This epistemological project was daunting, however.
Although there was theological grounding in the
doctrine of creation for thinking that creation was
orderly and intelligible, coming to understand cre-
ation’s nature was generally considered to be a diffi-
cult and arduous task. Natural philosophers of the
seventeenth century knew that creation did not yield
her secrets easily, and was not fully knowable or
understandable to finite minds. Still, the epistemic
goal was to understand the nature of God’s cre-
ation—the laws, parts, properties, and processes—
to the fullest extent humanly possible. The birth of
modern science —its experimental and mathematical
methods —was not a byproduct of a renewed confi-
dence in reason, as we are often told, but a healthy
appraisal of the deficiencies and limitations of
human capacities for knowing.?

Pulling the Strands Together

The doctrine of creation’s emphasis on ex nihilo
creation and ontological homogeneity, the impact of
divine freedom in creation, the idea that creation
could be read as a book, and the skeptical attitude
toward human capacities to know —along with other
strands I have not mentioned —fed into the same
conclusion: To understand creation requires taking
the nature of created things on its own terms.
Hence, methods and approaches to knowing had
to be constructed that enabled natural philosophers
to be in the best position to discover and explore
the objects and phenomena of creation. To put the
point in terms popular in the seventeenth century,
natural philosophers realized that they needed
modes of inquiry that could focus on making known
the nature of the secondary causes through which
God worked in creation. This was not a set of tasks
that could be carried out by reading the book of
Scripture, but by learning how to read the book of
nature accurately.

This seventeenth-century focus on secondary
causes rather than on the Bible—what we would
recognize as a form of MN —was what guided natu-
ral philosophers in their study of created natures,
on their own terms, to understand them as accu-
rately as possible. In other words, for these natural
philosophers, MN was a commitment to particular
methods of inquiry for a particular limited purpose: To
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understand the nature of the matter, forces, and laws
that God had made. Many of the scientific revolu-
tionaries thought that to fulfill this purpose required
a quantifiable, empirical approach to studying nature
in contrast to a purely rationalistic approach or one
that tried to read the nature of creation solely from
the Bible. However, seventeenth-century natural phi-
losophers —whether empiricists or not—were united
in their conviction that the ultimate goal was under-
standing what kind of creation God had made and
how God was at work in and through creation.
Focusing on so-called natural causes, for them, in
no way implied that God was absent from creation
nor even that God was somehow excluded from
explanations of how creation worked.

This “naturalistic” or neutral focus has been
part and parcel of natural philosophy from ancient
times.”? For Christians engaged in natural philoso-
phy during the medieval period and into the early
modern period, the commitment of many to a form
of MN is articulated well in David Lindberg’s sum-
mary of Albertus Magnus. In the thirteenth century,
Magnus proposed distinguishing

between philosophy and theology on methodo-

logical grounds and to find out what philosophy

alone, without any help from theology, could

demonstrate about reality. Moreover, Albert did

nothing to diminish or conceal the “naturalistic”

tendencies of the Aristotelian tradition. He ac-
knowledged (with every other medieval thinker)
that God is ultimately the cause of everything, but
he argued that God customarily works through
natural causes and that the natural philosopher’s
obligation was to take the latter to their limit ...

Albert pointed out that God employs natural causes

to accomplish his purposes; and the philosopher’s

task is not to investigate the causes of God’s will,

but to inquire into the natural causes by which

God’s will produces its effect. To introduce divine

causality into a philosophical discussion ... would

be a violation of the proper boundaries between

philosophy and theology.2

Examples from the

Scientific Revolution

Tycho Brahe, Johannes Kepler, Galileo Galilei, Robert
Boyle, and Isaac Newton are just some of the names
associated with the Scientific Revolution.?> Here,
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I will focus on Boyle and Newton as practitioners
of MN in the spirit of Magnus.

Boyle

Much recent scholarship clearly demonstrates that
theological motivations lay behind Boyle’s approach
to natural philosophy and informed his approach to
studying creation.?® While he believed God could
intervene in the natural course of things, Boyle
conceived the task of natural philosophy as study-
ing and understanding creation on its own terms.
As he puts it in The Christian Virtuoso, “For [natural
philosophers] consult experience both frequently and
heedfully; and ... they are careful to conform their
opinions to it; or if there be just causes, reform their
opinions by it.”?” This is one of many places where
he makes it clear that natural philosophy’s task is to
explain phenomena of creation in terms of natural
processes.

For Boyle, then,

Nature is a “book” written by an omniscient and
omnicompetent author ... One cannot reason on
purely a priori grounds about such a divinely
created product, because God’s reason and power
extend far beyond human faculties. Rather, one
must look at nature—read the text—in order to
determine what was actually done. The world is
like a text. It is a coherent, albeit extremely com-
plex, whole. To understand any part of the great
cosmic mechanism, the relations that hold between
that part and the rest of the whole have to be
known ... For Boyle, the experimental method was
a means by which one could “interpret” the book
of nature ... the experimental philosophy was
designed as a method of interpretation.?

Boyle believed that God’s two books were distinct,
though related:

He was opposed to any “unwholesome mixture”
of the two disciplines [study of Scripture, study
of nature]. The two books could be used to shed
light on each other, but care was required so as
not to confound them.?

In the book of nature was to be found detailed
knowledge of the creatures mentioned in the Bible.
The doctrine of creation, drawn from special revela-
tion, could teach us that all the details of nature have
a purpose in God’s plan and that explanatory frame-
works such as atomism cannot be understood atheis-
tically on pain of adopting an incoherent foundation.
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Boyle defended the idea that biblical studies were
superior to natural theology for learning about God
and his activity.* In contrast, the study of creation
was superior to biblical studies for learning about
the particulars of creatures and natural principles.®!

For Boyle, the process of coming to understand
creation was very similar to that of coming to under-
stand a text.

The goal of understanding nature, as God’s pro-
duction ... [required] the same type of hermeneutic
principles that were employed for an actual text, as
constraints upon the theories that we construct for
the “explanations” of nature’s processes ... Boyle’s
choice of method was guided by his ontological
view of nature as a divine text.32

Hence, Boyle’s experimental approach to inquiry
was a means for gathering as much information as
possible about creation’s processes for the construc-
tion of “the most coherent interpretation of how the
particulars of nature are connected into one grand
cosmic mechanism.”*

With respect to MN, then, Boyle argued that it
was illegitimate to explain the operations of natural
phenomena in terms of the actions of spiritual beings,
because such explanations gave us no insight into
the physical nature of the phenomena and the prin-
ciples by which they operated.?* Without denying
that God was the Creator, Sustainer, and Governor
of the entirety of creation, Boyle sought to study
and understand natural phenomena without “inter-
meddling with supernatural mysteries.”*® It was in-
appropriate to invoke God or other spiritual entities
in the explanations of the detailed workings of
creation if the task was to understand those workings
on their own terms. For Boyle, rational and practical
engagement with creation was the only means for
us to increase our knowledge of the phenomena of
creation on their own terms.*

Ultimately, for Boyle, the better we understand
things of nature on their own terms, the better posi-
tioned we are to think theologically about creation
and to see God’s purposes in these things. Boyle’s
“epistemological conception of the progressive
nature of knowledge entailed the belief that it could
only be achieved through a complex process of inter-
pretation and the reconciliation of truths from all
areas of learning.”?” His pattern for relating natural
philosophy to biblical knowledge and theology was
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to treat these domains as distinct but related, work-
ing out the nature of matter and secondary causes,
then turning to think biblically and theologically
about those discoveries.?

Of course Boyle was not working in a vacuum;
he was following a well-established tradition. For ex-
ample, Tycho Brahe had articulated a multipronged
approach to understanding the cosmos that involved
mathematical astronomy, natural philosophy, and
biblical/theological study as three distinct fields of
knowledge that had a complex interrelationship.*
However, it was Kepler who combined a resolute
commitment to discovering the truth about the uni-
verse as God made it with a view of mathematical
astronomy as having a genuine correspondence with
the causes of the motions of the planets.

Kepler also distinguished the disciplines of theol-
ogy from natural philosophy and astronomy. For
instance, in his Astronomia Nova, Kepler writes that
“while in theology it is authority that carries the
most weight, in philosophy it is reason.”*’ It was
not uncommon in sixteen- and seventeenth-century
Europe for theology and natural philosophy to be
treated as distinct domains of knowledge —having
some partial overlap—that drew on distinct meth-
ods. But it was Kepler who brought realism into
theorizing the nature of the heavens, for example,
that hypotheses about planetary motion should
involve genuine causes of that motion rather than
merely being mathematical constructs that accurately
reproduce observations. In this way, Kepler saw
himself as an “exegete of the Book of Nature.”*!

Newton

One of Newton’s great contributions to natural
philosophy was to marry mathematical modeling
and experimental observations in a form familiar
to us in contemporary physical science. He used
thought experiments involving simplifications and
idealizations of realistic situations, developed math-
ematical models for these idealized situations,
applied idealized models to real situations compar-
ing results with observations, and systematically
refined the simplifications and idealizations until
the models achieved experimental agreement. In this
way, he was able to work out the mathematical form
of gravity and other forces.*?
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Newton’s methodology was an attempt to under-
stand forces on their own terms, namely, as second-
ary causes through which God works in creation,
with the ultimate aim being to “know by natural phi-
losophy what is the first Cause.”** Newton, though
doubting that Christ was co-eternal and equal to the
Father, nevertheless viewed Jesus as a key mediator
through whom creation was made.* Christ served
a vice-regent role, not only as the Creator of all
things, but also as overseeing and directing the
forces causing the motion of material bodies, while
God the Father worked through gravity as an expres-
sion of his omnipresence.*

Therefore, for Newton, MN in the form of experi-
ment and mathematical modeling was in service
of revealing God’s wisdom and glory in creation,
through demonstrating its uniformity and intelligi-
bility rather than expunging God from natural
philosophy. Similar to Magnus and Boyle, Newton
recognized,

That religion & Philosophy are to be preserved
distinct. We are not to introduce divine revela-
tions into Philosophy, nor philosophical opinions
into religion.4

Hence, he also endorsed MN as the appropriate way
to study the secondary causes of creation. For in-
stance, in a letter to Richard Bentley, Newton main-
tained that if God chose to produce gravity
mechanically, then a mechanical cause should be
sought. However, if God chose some other means,
the phenomenon of gravity was still genuine and
law-like.

Gravity must be caused by an agent acting con-
stantly according to certain laws, but whether
this agent be material or immaterial is a question
Ihave left to the consideration of my readers.*

In other words, gravity has God as its primary cause
even if Newton was unable to discover the nature
of its secondary cause.

God caused gravitational attraction by his omni-
present activity according to principles that he had
established, called by Newton “active principles”
or “laws of motion.” Working in accord with these
principles, God animated nature, providing life
to a world of dead matter.4

Although the idea that God’s activity in creation was
always mediated was steadily declining in the seven-
teenth century,* Newton seems to have continued
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maintaining that God accomplishes his purposes in
creation through means. Newton’s universe was far
from the clockwork machine, with God as a distant
supervisor.” Furthermore, as with Magnus, Kepler,
and Boyle, Newton viewed biblical studies, theology,
and natural philosophy as distinct enterprises, yet
as interacting fields of knowledge relating to one
another.”

The Turn to Metaphysical
Naturalism

If the scientific revolutionaries were theists who
deployed MN in the service of discovering the
nature of God’s creation, then what happened in
the intervening centuries such that the sciences and
their methodologies now are routinely disassociated
from God? I will start by briefly tracing four trends
in the transformation of religion in the eighteenth
century that set much of the scene for this dissocia-
tion. While many parishioners in the pew may not
have gone very far in the direction of these trends,
many natural philosophers, theologians, pastors, and
writers of the eighteenth century did.

1. Even in the seventeenth century, the rich biblical
picture of divine action in creation as mediated —
taking place through or being shaped by divine com-
mand, Jesus and the Spirit, and ministerially through
creation itself—had largely been reduced to just
mediation through divine command. Increasingly,
the laws of nature became the key mediators of
everything that happened in creation. Although
Newton managed to maintain a richer sense of
divine mediated action in creation, the generation
of Newtonians after him did not.>

2. Following Augustine, medieval philosophy and
theology stressed God’s will and power in creation.
As a consequence, God’s ultimate relationship to
creation as one of covenantal love often fell out of
the focus of Western thinkers. Hence, voluntarism
usually sounded notes about God’s will in creation
being arbitrary. Under the growing conception of
creation as a machine designed by a Master Engi-
neer, by early in the eighteenth century the very idea
of God arbitrarily and unpredictably intervening
in creation became psychologically jarring to the
majority of theists.”® A mechanical picture of creation
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absent a rich doctrine of creation seemed to imply
deism, but there was psychological pressure in this
direction, too.

Deism sprang to full flower in the eighteenth
century with the laws of nature mediating all that
happened in creation, instead of Jesus, serving as
mechanical vice-regent. The culmination of this line
of development was providential deism, the idea that
“God’s beneficence” consisted solely “in construct-
ing the world so that it conduced to good.”>* The
Master Engineer was so gracious and wise that
creation, from its beginning, had been given all the
resources it needed to achieve the good that God
had set for it. No interventions in the natural order
were needed. Providential deism of the eighteenth
century did have one crucial advantage over older
understandings of providence with respect to the
temper of the times: instead of invoking mysterious
actions of God in creation, everything was accom-
plished through natural laws and processes, which
were accessible to reason and observation.

3. Natural theology underwent a shift in the seven-
teenth century that had a significant influence in
the eighteenth century (although this is not to say
that all natural theology fell into this one pattern).
Whereas Newton still maintained that God’s exis-
tence, wisdom, and power were best demonstrated
by the total order exhibited by the system of the
world, most theists followed the lead of Boyle and
John Ray’s The Wisdom of God Manifested in the Works
of the Creation (1691) in looking to particular features
of creation for evidence of God’s existence, wisdom,
and power (e.g., organs such as the eye and hand,
and organisms exquisitely suited to their environ-
ments).>

Early in the eighteenth century, every area of
natural philosophy was marshaled for natural
theology. By the end of the eighteenth century,
most natural philosophers and theists admitted that
the details of astronomy, physics, chemistry, and
geology were ambiguous at best, regarding evidence
for a Deity other than the natural laws which still
pointed to a wise Creator.”*® Only what would
become biology —the study of organisms and their
relations to their environments—was generally
acknowledged as being replete with exquisite ex-
amples of the Master Engineer’s hand.
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4. Closely related to this shift in natural theology
was a shift in the appraisal of the relationship
between reason and revelation. Already by the mid-
seventeenth century, the Socinians had elevated
human reason to a high role in faith and biblical
interpretation. As the seventeenth century pro-
gressed, both theologians and natural philosophers
had a tendency to promote natural revelation—
God’s book of nature—to being on par with the
Bible. As belief was being transformed into ration-
ally verified propositions—a transformation begun
in the sixteenth century and completed in the eigh-
teenth®” —the Bible and faith were being torn in two
directions: intellectual assent based on demonstrated
propositions vs. arational trust and love. In the eigh-
teenth century,

Deism professed to be areligion founded on reason
alone, composed solely of truths about God evi-
dent in the order of nature, subjecting all beliefs
to the test of reason and experience.5

For some theists in the early eighteenth century,
Scripture became optional because they believed
that whatever revealed truths there were in the Bible
could be ascertained from reason and experience
alone. It did not take long for a number of theists
to conclude that the Bible was suspicious because
reason and experience could not demonstrate many
things found in Scripture, such as the Trinity, the
Incarnation and resurrection, and miracles. Whether
because the Bible was viewed as redundant or as sus-
picious, as the eighteenth century rolled on, a large
number of theists discarded Scripture and formulated
their beliefs about God based solely on reason and
experience. Human reason had been elevated above
revelation for many theists. Still, deism “rested
squarely on the rational necessity of God,” a convic-
tion that even Voltaire could not rationally deny.”

Despite all these religious changes, at the end of
the eighteenth century forms of MN were still the
rule of the day among natural philosophers, still the
appropriate way to understand the nature of God’s
creation even if, for most of them, God was a distant
spectator. A sharp distinction was maintained be-
tween theological proofs for God based on science,
and scientific conclusions about the nature of crea-
tion. The latter were “held to be strictly confined
to the naturalistic subject matter of the individual
science.”® And so things continued well into the
nineteenth century. Yet, what a difference from the
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seventeenth century! By the 1830s, “Scientists with
the large exception of biologists, needed God now
only as a First Cause, the Author of natural laws.
The laws themselves explained what actually hap-
pened.”®! Rationalism in religion ran strong, and not
only among natural philosophers and scientists.

The great wave of rationalizing that had gathered
theological force since Newton’s day found ardent
disciples among nineteenth-century churchmen.
The most striking religious minds of the century —
such as Schleiermacher in Germany, Coleridge
in England, Emerson in America—distinguished
themselves by swimming against this tide. But
more representative theologians dove into quasi-
scientific natural theology with a zeal that would
have done credit to any Enlightenment rational-
izer.62

Trends dating back to before the early modern period
are instrumental to understanding the significant
shift represented in the nineteenth-century narrow-
ing of all forms of knowledge down to one. This
complicated set of mutually shaping and reinforcing
intellectual trends involved the rise of ever-narrow-
ing models of rationality and knowledge; the drive
for quantification, mercantilism, and capitalism;
bureaucratization; secularization; changes in the con-
ception of persons (e.g., individualism) and society;
and the stunning successes of the natural sciences.®
By mid-nineteenth century, to count as knowledge
was to be a concrete proposition about tangible reality
that is demonstrable via logic or experience. This
was the positivist ideal of knowledge in which the
exemplars were (1) tangible facts, material objects,
demonstrable truths, laws, and principles, (2) exact
in the sense of logically or mathematically precise,
and (3) verifiable through logic, observation, and
experiment. This ideal held for all knowledge (e.g.,
scientific, mercantile, and theological).

The religious implications of this positivist model
of knowledge were disastrous. First, faith was now
viewed as an altogether different category from
knowledge and truth. Second, God was treated as
an object of natural knowledge in parallel with
balance sheets and chemical compounds.** Clergy
in the nineteenth century were at least as much to
blame as the scientists for religious knowledge being
reduced to this narrow ideal.®®

By 1859, the intellectual space, making agnosti-
cism and atheism sustainable ways of life, was fully
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constructed just in time for the publication of
Charles Darwin’s On the Origin of Species.®® In 1869,
Thomas Huxley coined the term “agnosticism” to
describe “a permanent suspension of belief in God.
This settled inability to accept the reality of God,
rather than positive atheism, became the distinc-
tively modern unbelief.”®”

The intellectual trends surveyed so far continued
their development, leading to the importation of
metaphysical naturalism into science. Against this
backdrop, some key developments were as follows:

1. To those theists who had built their natural theol-
ogy on reason and experience alone, the publication
of On the Origin of Species in 1859 delivered what
registered as a psychological blow to the argument
for design. Darwin was able to offer an account of
how organs and species might become well suited
to their environments through evolutionary mecha-
nisms such as natural selection.®® Biology had been
one of the last scientific domains which seemed
to offer direct evidence of God’s creative activity
in nature, and for many people, Darwin appeared to
have knocked out that line of evidence. Explanations
for organs and organisms in terms of natural pro-
cesses seemed much more credible to many. The
possible exception was the origin of life itself in
which God might still be necessary. But God’s role
as First Cause

dissipated into mist. Most scientists, qua scientists,
simply stopped talking about such metaphysical
questions. Many of the amateurs of science, tak-
ing their cue from Herbert Spencer, solemnly if
vaguely invoked Force as the primal creative
power inherent in the universe [leaving the idea
of a purposive Creator aside]. Those who invoked
Force as a creative power believed themselves to
be speaking science. That they were, for the most
part, speaking hokum only underlines again the
enormous appeal of scientific explanations.®

2. Darwin’s emphasis on natural processes for scien-
tific explanations followed a pattern already set in
explicit discussions of scientific methodology in the
first half of the nineteenth century (e.g., Herschel
and Lyell).” These nineteenth-century discussions —
conducted by Christians and other theists —built on
the methodological traditions of the seventeenth
century (and even earlier as in Magnus). Darwin’s
constant complaint about appeals to divine creation
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of species was that they are not scientific explana-
tions because they did not tell us how secondary
causes were involved in the natural history of organ-
isms (his explanatory complaints have nothing to do
with questions about God’s existence).

Even in the aftermath of Darwin’s publications,
Congregational minister and geologist George Fred-
erick Wright defended MN on Christian grounds in
an 1876 issue of Bibliotheca Sacra:

It is not in accordance with what we specially
value in the modern habits of thought, to cut the
Gordian knot with the simple assertion, “so God
has made it,” ... Such a course would be suicidal
to all scientific thought, and would endanger the
rational foundation upon which our proof of
revelation rests. It is superstition and not rever-
ence, which leads us to avoid the questions con-
cerning the order and mode of the divine
operations ... We are to press known secondary
causes as far as they will go in explanation of
facts. We are not to resort to an unknown cause for
explanation of phenomena until the power of
known causes has been exhausted. If we cease
to observe this rule there is an end to all science
and of all sound sense.”!

Wright goes on to invoke Newton's example of
forces as the scientific explanation for God’s activity
in the heavens. Hence, many Christians still viewed
science as revealing God’s laws in creation, whereas
many theists and all agnostics and atheists viewed
science as silent on God.”” In the last third of the
nineteenth century, some who adopted the latter
view veered into scientism—the philosophy that
only scientific methods deliver knowledge and only
scientific knowledge counts. This camp was com-
posed of some scientists who were bent on under-
mining and marginalizing the Anglican Church in
England, and several nonscientists who were com-
pletely enchanted by science but hardly understood
what it was.”® Scientism was the logical endpoint
of the overly narrowed model of knowledge de-
scribed above. Unfortunately, this minority late
nineteenth-century view became quite influential,
seeping into all manner of intellectual cracks and
crevasses in contemporary culture.”

3. In the wake of On the Origin of Species, anthropo-
logical explanations for the origin and development
of religion gained much greater plausibility in intel-
lectual circles. In 1873, Robert Ingersoll summarized
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the trend of these anthropological explanations:
“Every new religion has a little less superstition than
the old, so that the religion of science is but a ques-
tion of time.””” If God and religion could be
accounted for by natural sociological developments,
so the thinking went, then supernatural explanations
were superfluous and dubious.

4. The uniqueness of human beings as distinct from
the rest of the animals became highly questionable
in the second half of the nineteenth century. We are
told in special revelation that humans are made
in God’s image; over the centuries, that image was
interpreted as various forms of distinctness from the
rest of creation. Yet, by this period, “biblical evi-
dence” held no sway over many thinkers. Instead,
under the reigning model for knowledge, human
distinctiveness had to be “scientifically discernible.”
Since nineteenth-century developments in neuro-
physiology were progressively demonstrating that
human consciousness and cognition were crucially
linked to our brains and that our brains were very
similar to those of the great apes, evidence for
human distinctiveness appeared to be lacking.
Humanity was becoming more naturalized in the
minds of many, while our ability to know super-
natural things, such as God, immortality, and the
soul, appeared outside the reach of knowledge.
Ingersoll articulated the sense of the age for many
thinkers: “Beyond nature man cannot go even in
thought—above nature he cannot rise—below
nature he cannot fall.””®

All of the preceding trends developed within a
doctrine of creation so atrophied that a pernicious
false dilemma was solidly in place by the end of the
eighteenth century:

Events in creation either happen due to God’s
unmediated intervention or due to natural pro-
cesses without any divine influence whatsoever.””

Outside of Christian circles, few thinkers believed
that natural processes were God’s ordinary ways of
working in creation (even many Christians fell sway
to viewing God as absent from natural processes).
So the second branch of the false dilemma pictured
the world of distant deism, completely cut off from
God. It is not surprising, then, that between wide-
spread rising skepticism about whether knowledge
of God was possible and widespread focus on natu-
ral processes, nineteenth-century sciences largely dis-
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pensed with invoking God in explanations. Meta-
physical naturalism was fast becoming the norm in
educated circles (save largely for Christian thinkers).
Turner summarizes the 1860s-1880s this way:

Although many scientists clung to the faith that
their work pointed to God, God no longer formed
a necessary part of the scientific understanding
of reality.”8

The rise of metaphysical naturalism was complete
by the 1880s. What was called natural philosophy
through the 1850s still shared many metaphysical
interests that were inviting toward theism. But the
new post-1850s discipline known as “science” had
a much narrower nonmetaphysical focus:

a narrowing of the range of valid scientific knowl-
edge so as to exclude all inferences about sup-
posed nonphysical realities. The older idea of
[natural philosophy], prevalent through the early
decades of the [nineteenth] century, envisioned
a spacious and rather laxly policed territory of
[natural philosophic] knowledge. [Natural philos-
ophy] meant something like “orderly and method-
ically digested and arranged” knowledge of nature.
No fortified frontiers prevented [natural philoso-
phy] from exploring metaphysical as well as physi-
cal questions about the natural world [witness
Boyle and Newton] ... In effect, science by fiat
redefined its meaning of “natural” so as to pre-
clude the traditional necessity of a supernatural on
which nature depended. It did this de facto, not by
denying the supernatural, but by refusing to con-
sider as within the bounds of scientific knowledge
anything but the physical. This was at root why
scientific laws had to be reconceived as merely
observed regularities rather than manifestations of
divine will ... The prodigious American physicist
Joseph Henry defined as essential to a “scientific
truth” its enabling “us to explain, to predict, and in
some cases to control the phenomena of nature.”
But what could be accurately predicted was inher-
ently limited to what could be carefully and pre-
cisely observed; that is, to physical reality. Thus,
this predictive drive demanded ever more rigor-
ous verification by physical evidence of scientific
hypotheses. Hypotheses projected beyond human
experience of the natural world —even if formed by
it —are worthless ... because we have no way of testing
them. The very purpose of modern science forced it
gradually but inexorably to narrow its focus to physical
reality alone.”
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Most American scientists in this period were Chris-
tians or at least theists, though they perhaps did not
notice how metaphysical naturalism came to replace
MN in scientific practice for so many of their non-
Christian colleagues.®

Conclusions

There is a long history of religious neutrality in natu-
ral philosophy from the ancient Greeks to Medievals
such as Magnus; to methodological revolutionaries
such as Kepler, Boyle, and Newton; to nineteenth-
century scientists such as Wright. Historically, then,
metaphysical naturalism arises much later than what
we today call MN, coming to flower in the latter
half of the nineteenth century. Hence, metaphysical
naturalism is not a necessary presupposition for
MN. While it is tempting to see the rise of meta-
physical naturalism as the ontologizing of methodo-
logical naturalism—and there is some truth to this
diagnosis —metaphysical naturalism is not explain-
able without a host of other mutually reinforcing
intellectual trends indicated above.®!

Moreover, as the doctrine of creation slowly atro-
phied over the course of the seventeenth century
and took a nosedive in the eighteenth century, natu-
ral philosophic explanations —what we would now
call scientific explanations— gradually began to be
viewed as replacements for God’s active involve-
ment in creation rather than being viewed as pos-
sible explanations for how God worked in creation
(hence the false dilemma mentioned above, regard-
ing understanding how events in nature happen).

Methodological naturalism presupposes no such
competition with or replacement of God’s working
in creation. In the seventeenth-century context, such
neutrality functioned as an injunction to understand
nature on its own terms, implying natural philoso-
phers did not invoke God’s unmediated action in crea-
tion to explain events and patterns in creation. The
ultimate purpose of MN was to glorify God through
understanding secondary causes much in the spirit
of Magnus.®?

Unfortunately, since the end of the nineteenth
century, MN has often been confused with meta-
physical naturalism. For instance, Brad Gregory
describes MN as
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the methodological postulate of metaphysical
naturalism, which entails that for science to be
science, by definition it can pursue, identify, and
entertain only natural causes as plausible explana-
tions of natural phenomena, with the universe as
a whole regarded as if it were a closed system of
natural causes.$

And Bruce Gordon says that MN

maintains that for the purposes of science one can-
not appeal to transcendent causes, and therefore
scientific research must be pursued as if meta-
physical naturalism were true.8*

Since MN has nothing to do with metaphysical natu-
ralism, to formulate MN in terms of such naturalism
betrays a serious lack of historical understanding of
the concept as well as a lack of clear thinking about
the distinction between methodological naturalism
and metaphysical naturalism.

It is also important to note an insidious side effect
flowing out of the seventeenth-century emphasis on
God'’s rule of creation through laws for thinking
about creation: While God as Ruler, through laws,
came to central stage in books and pamphlets
written by natural philosophers, God as Redeemer
receded into the shadows. This theological shift
in emphasis corresponds to a focus on God’s will,
wisdom, and power in relation to creation at the
expense of his covenental love for creation and plan
of salvation. Although often ignored in historical
accounts, this theological shift was an important
strand contributing to the eighteenth-century idea
that a perfectly wise Creator would make a creation
that requires no divine interventions whatsoever.
The intuition was that it would be demeaning to
the grandeur of a Creator if he had to do anything
in creation after its origin (an intuition that is alive
and well in contemporary atheist writings such as
Richard Dawkins’s The God Delusion). This intuition
was crucial to the rise of providential deism in
the eighteenth century which, in turn, accelerated
the separation of natural philosophy from faith/
theology.

Nevertheless, natural philosophers involved in
the Scientific Revolution uniformly believed that
their efforts to understand the universe were efforts
aimed at understanding God’s creation—under-
standing the characteristics of things he had made.
The pursuit of observational, experimental, and
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mathematical methods of investigation as a means
of understanding the nature of God’s creation that
were distinct from theological means, was fully justi-
fied in their minds by their commitment to some
robust version of the doctrine of creation in which
nature was a creation of God. As such, they saw
that methodological naturalism was the appropriate
theistic stance to take toward the study of nature. =

Notes

IThis is an expanded version of a talk given at the 66th
Annual Meeting of the American Scientific Affiliation in
Naperville, Illinois, July 28-August 1, 2011. I thank Ted
Davis, Ron Numbers, and anonymous referees for their
constructive comments, saving me from several embarrass-
ments. Any remaining embarrassments are solely my
responsibility.

2Some, such as Bruce Gordon (“In Defense of Methodological
Neutrality,” 66th Annual Meeting of the American Scientific
Affiliation, July 28-August 1, 2011), question the applicabil-
ity or projectability of MN as a characterization of scientific
work prior to the late nineteenth century because they see
its contemporary usage as inextricably intertwined with
metaphysical naturalism.

3As Colin Gunton points out, “[TThere could be no doctrine
of creation without the setting in which it was hammered
out,” in The Triune Creator: A Historical and Systematic Study
(Grand Rapids, MI: Eerdmans, 1998), 41.

“For example, in his unfinished Literal Commentary of Genesis,
Augustine noted that the “plain sense” of Gen. 1:1-2 was
that God began his work of creation with (probably eter-
nally) preexistent matter (a reading of Gen. 1:1-2 that his
Manichean opponents favored). In contrast, Augustine
argued that these verses pointed to the deeper meaning,
that God had created ex nihilo, because we know from the
New Testament that God is the Author and Founder of all
things, and this implies that matter has a beginning through
God (hence, it cannot preexist God’s founding creative
acts). So Gen. 1:1-2 must mean—contrary to the “plain
sense” —that God initially created matter.

5For a fuller treatment of the doctrine of creation, see Gunton,
The Triune Creator, and Robert C. Bishop, “Recovering the
Doctrine of Creation: A Theological View of Science,”
http:/ /biologos.org/uploads/ static-content/bishop_white
_paper.pdf.

¢For example, Philoponus argued that the Sun was com-
posed of fire as ordinarily found on Earth, in Commentary on
Aristotle’s ‘Meteorology,” ed. M. Hayduck, Commentaria in
Aristotelem Graeca (CAG) 14.1 (Berlin: Reimer, 1901), 49. He
also argued that the motions of the planets could be
explained by an impetus impressed upon them by God,
the same form of impetus at work in terrestrial phenomena
such as the motion of arrows and rocks, in On the Creation of
the World (De opificio mundi), ed. W. Reichardt (Leipzig:
Teubner, 1897), 1.12. The dynamics of motion was the same
in the heavens as it was on Earth.

’Gunton, The Triune Creator, 72.

Volume 65, Number 1, March 2013

8Harold P. Nebelsick, Renaissance and Reformation and the Rise
of Science (Edinburgh: T&T Clark, 1992), 13.

°Joseph L. Spradley, Visions That Shaped the Universe: A His-
tory of Scientific Ideas about the Universe (New York: McGraw-
Hill, 1994), 51-6.

10Nebelsick, The Renaissance; Spradley, Visions That Shaped the
Universe; Gunton, The Triune Creator.

11Nebelsick, The Renaissance; Gunton, The Triune Creator.

12ZR. Hooykaas, “The Rise of Modern Science: When and
Why?,” The British Journal for the History of Science 20 (1987):
453-73; Toby E. Huff, The Rise of Early Modern Science: Islam,
China and the West (Cambridge: Cambridge University
Press, 1993), 104-6, 179-89, 339-42; Edward Grant, The Foun-
dations of Modern Science in the Middle Ages: Their Religious,
Institutional and Intellectual Contexts (Cambridge: Cam-
bridge University Press, 1996), chaps. 5-8; Gunton, The
Triune Creator, 106-7; Edward B. Davis, “Christianity and
Early Modern Science: The Foster Thesis Reconsidered,” in
Evangelicals and Science in Historical Perspective, ed. David N.
Livingstone et al. (New York: Oxford University Press,
1999); David D. Lindberg, The Beginnings of Western Science:
The European Scientific Tradition in Philosophical, Religious,
and Institutional Context, Prehistory to AD 1450, 2nd ed.
(Chicago, IL: University of Chicago Press, 2007), 233-53.

13]. R. Milton, “Laws of Nature,” in The Cambridge History
of Seventeenth-Century Philosophy, ed. Daniel Garber and
Michael Ayers (Cambridge: Cambridge University Press,
1998), 680-701.

“There is a further distinction among natural philosophers
regarding divine freedom. If one believed that God’s
freedom in creation was exercised in service of reasons
accessible to human minds, then one tended to think that
reason alone could arrive at the true laws of nature (e.g.,
Descartes).

15Kenneth J. Howell, God’s Two Books: Copernican Cosmology
and Biblical Interpretation in Early Modern Science (Notre
Dame, IN: University of Notre Dame Press, 2002); Klaas
van Berkel and Arjo Vanderjagt, eds., The Book of Nature in
Early Modern and Modern History (Leuven, Belgium: Peeters
Publishers, 2006); Mary L. VandenBerg, “What General
Revelation Does (and Does Not) Tell Us,” Perspectives on
Science and Christian Faith 62, no. 1 (2010): 16-24.

16For example, see Stillman Drake, Discoveries and Opinions of
Galileo (New York: Anchor Books, 1957), 173-216.

7Carola Baumgardt, Johannes Kepler: Life and Letters (New
York: Philosophical Library, 1951), 44, 50.

18For instance, see Gerald Holton, Thematic Origins of Scien-
tific Thought: Kepler to Einstein, rev. ed. (Cambridge, MA:
Harvard University Press, 1988), 68-9. This momentum for
mathematizing more and more of nature received its biggest
impulse in the infusion of new mathematical learning and
practice from the many Islamic texts that flowed back into
Medieval and Renaissance Europe.

See Richard H. Popkin, The History of Skepticism from
Erasmus to Spinoza (Berkeley: University of California Press,
1979), and The History of Skepticism: From Savonarola to Bayle
(Oxford: Oxford University Press, 2003).

20Peter Harrison, The Fall of Man and the Foundations of Science
(Cambridge: Cambridge University Press, 2007).

2Descartes was something of an exception to these trends
with respect to mitigating what he took to be the unreliabil-
ity of sense experience.

21



God and Methodological Naturalism in the Scientific Revolution and Beyond

2Harrison, Fall of Man. As he sums it up,
[For many in the seventeenth century,] the birth of
modern experimental science was not attended with
a new awareness of the powers and capacities of
human reason, but rather the opposite —a conscious-
ness of the manifold deficiencies of the intellect,
of the misery of the human condition, and of the
limited scope of scientific achievement. (p. 258)
See also, Popkin, The History of Skepticism from Erasmus to
Spinoza, and The History of Skepticism: From Savonarola to
Bayle.

ZBJoseph Spradley, “Methodological Naturalism in Ancient
and Medieval Science,” 66th Annual Meeting of the
American Scientific Affiliation, July 28-August 1, 2011;
“How Have Christian Faith and Natural Science Interacted
in History?,” in Dorothy F. Chappell and E. David Cook,
eds., Not Just Science: Questions Where Christian Faith and
Natural Science Intersect (Grand Rapids, MI: Zondervan,
2005), 27-47; Lindberg, Beginnings of Western Science.

2L indberg, Beginnings of Western Science, 240-1.

%The idea that there was a scientific revolution has come in
for a great deal of criticism of late. For example, see Andrew
Cunningham and Perry Williams, “De-Centering the ‘Big
Picture”: “The Origins of Modern Science” and the Modern
Origins of Science,” The British Journal for the History of
Science 26 (1993): 407-32. Although there is reason to be
cautious in using such a grand term, I think it still has merit
for delineating an important period in the history of the
development of modern science.

2%For instance, see Robert Boyle, A Free Enquiry into the Vul-
garly Received Notion of Nature, ed. Edward B. Davis and
Michael Hunter (Cambridge: Cambridge University Press,
1996); Rose-Mary Sargent, The Diffident Naturalist: Robert
Boyle and the Philosophy of Experiment (Chicago, IL: Univer-
sity of Chicago Press, 1995); Jan W. Wojcik, Robert Boyle and
the Limits of Reason (Cambridge: Cambridge University
Press, 1997).

2’Robert Boyle, The Works of the Honorable Robert Boyle, ed.
T. Birch, vol. 5 (Hildesheim: Georg Olms, 1965 [1772]),
513-4, emphasis added.

BSargent, Diffident Naturalist, 110-2.

2Tbid., 112.

30Boyle, Works, vol. 4,7.

31]bid., Works, vol. 2, 19-20.

%2Sargent, Diffident Naturalist, 122.

%Ibid., 122.

3Boyle, Works, vol. 4, 68, 78; and Works, vol. 5, 165.

%Ibid., Works, vol. 3, 7.

36Ibid., Works, vol. 2, 61. Understanding phenomena on their
own terms also means understanding them in context:
“A body is not to be considered barely in itself, but as it is
placed in, and is a portion of the universe” (Works, vol. 3,
303). However, for Boyle, MN did not extend to the origin of
matter, or living creatures; God created these immediately
rather than mediating them through natural processes
(Edward Davis, private communication).

%Sargent, Diffident Naturalist, 115.

38]bid., and Wojcik, Robert Boyle.

¥Howell, God’s Two Books, chap. 3.

40As quoted in ibid., 120.

4]bid., chap. 4.

22

42]. Bernard Cohen, The Newtonian Revolution: With Illustra-
tions of the Transformation of Scientific Ideas (Cambridge:
Cambridge University Press, 1980).

#saac Newton, The Correspondence of Isaac Newton, vol. 3, ed.
H. W. Turnbull (Cambridge: Cambridge University Press,
2008), 369; and Newton, Opticks: or A Treatise of the Reflec-
tions, Refractions, Inflections & Colours of Light, based on the
4th ed., ed. I. B. Cohen et al. (New York: Dover, 1979), 405.
There is some ambiguity as to whether forces in Newton’s
view are physical or nonphysical —corporeal or non-
corporeal, in his terms. See J. T. Dobbs, “Newton’s Alchemy
and His Theory of Matter,” Isis 73 (1982): 511-28.

“Jsaac Newton, Keynes MS 3, fol. 12, King's College,
Cambridge, http:/ /www.newtonproject.sussex.ac.uk/view
/texts/normalized/ THEMO00003; and Isaac Newton, Yahu-
da MS 15, fols. 47v, 96v, Jewish National and University
Library, Jerusalem, http://www.newtonproject.sussex.ac
.uk/view /texts/normalized / THEM00220.

4Dobbs, “Newton’s Alchemy,” 526-8.

4Jsaac Newton, Keynes MS 6, fol. 1r, King's College,
Cambridge, http:/ /www.newtonproject.sussex.ac.uk/view
/texts /normalized/ THEMO00006.

4“Newton, Letter of 25 February 1693, Correspondence, vol. 3,
254,

4Gary B. Deason, “Reformation Theology and the Mechan-
istic Conception of Nature,” in David C. Lindberg and
Ronald N. Numbers, eds., God and Nature: Historical Essays
on the Encounter between Christianity and Science (Berkeley:
University of California Press, 1986), 167-91.

#“Gunton, The Triune Creator.

50Dobbs, “Newton’s Alchemy;” Davis, “Newton’s Rejection
of the ‘Newtonian Worldview’: The Role of Divine Will in
Newton’s Natural Philosophy,” in Jitse M. van der Meer,
ed., Facets of Faith and Science, vol. 3: The Role of Beliefs in the
Natural Sciences (Lanham, MD: University Press of America,
1996), 75-96.

51Indeed, Newton believed that this was the normal pattern
in religion from ancient times forward: Theology, philoso-
phy, and astronomy were acknowledged to be distinct fields
of study, yet interacted to produce true knowledge with
theology as the broadest, encompassing the others. See
Isaac Newton, Yahuda MS 41, fol. 4v, Jewish National and
University Library, Jerusalem, http:/ / www.newtonproject
.sussex.ac.uk/view/texts/normalized/ THEMO00077. In that
belief, he was surely right (Howell, God’s Two Books).

52Gunton, The Triune Creator; Bishop, “Recovering the Doc-
trine of Creation;” James Turner, Without God, Without Creed:
The Origins of Unbelief in America (Baltimore, MD: The Johns
Hopkins University Press, 1985); Margaret Jacob, “Chris-
tianity and the Newtonian Worldview,” in Lindberg and
Numbers, eds., God and Nature, 238-55.

53Turner, Without God, chap. 2; Jacob, “Christianity and the
Newtonian Worldview.”

54Turner, Without God, 40.

%]bid.; Jon H. Roberts, “Myth 18: That Darwin Destroyed
Natural Theology,” in Ronald L. Numbers, ed., Galileo Goes
to Jail and Other Myths about Science and Religion (Cambridge,
MA: Harvard University Press, 2009), 161-77. The argument
from design appealing to the order and intelligibility of the
world through laws did make a comeback in the second
half of the nineteenth century.

Perspectives on Science and Christian Faith



Robert C. Bishop

56Turner, Without God, 55-7, 77; Roger Hahn, “Laplace and
the Mechanistic Universe,” in Lindberg and Numbers, eds.,
God and Nature, 264-71).
57Turner, Without God.
58]bid., 51.
%Ibid., 53.
60]bid., fn. 53, 283, 77.
e1lbid., 77.
2]bid., 96.
63]bid.; Charles Taylor, A Secular Age (Cambridge, MA: Belk-
nap Press, 2007).
¢4Turner, Without God, 132-40. Although we tend to associate
these three features of knowledge with science, Turner
points out that in the nineteenth century,
Empirical rationality fitted rather well the develop-
ing environment of commercial capitalism. A pen-
chant for rational organization helped to bring
success in an increasingly complicated and inter-
woven tangle of economic relationships. A sharp
eye on specific concrete realities aided in taking
advantage of rapidly changing markets. (p. 132)
In other words, the developing model of knowledge found
reinforcement as much in merchant and commercial values
as in science.
5]bid., chaps. 3-4 and 6.
®Hence, Richard Dawkins’s oft-repeated claim that Darwin
made it possible to be an intellectually fulfilled atheist is
historically inaccurate to say the least.
67Turner, Without God, 171.
68Design arguments based on the overall order of nature were
less disturbed (Roberts, “Myth 18: That Darwin Destroyed
Natural Theology”).
69Turner, Without God, 180.
70Ronald L. Numbers, “Science without God: Natural Laws
and Christian Beliefs,” in Lindberg and Numbers, eds.,
When Science and Christianity Meet (Chicago, IL: University
of Chicago Press, 2008), 277-9.
7IGeorge F. Wright, Studies in Science and Religion (Andover,
MA: Warren F. Draper, 1882). Kepler said something very
similar in 1606 in reference to explaining the origin of a
newly discovered star: “However, we should consider all
[other possibilities] before that of [special] creation as that is
to end all discussion,” De Stella Nova, chap. 22 in Johannes
Kepler, Gesammelte Werke, vol. 1, ed. Walther von Dyck and
Max Caspar (Munich: C. H. Beck’sche Verlagsbuchhand-
lung, 1938), 257 (my translation).
72Turner, Without God, 175-87, Numbers, “Science without
God,” 279-81; Matthew Stanley, “The Uniformity of Natural
Laws in Victorian Britain: Naturalism, Theism, and Scien-
tific Practice,” Zygon 46, no. 3 (2011): 537-60. Stanley points
out Huxley’s clever relabeling of theistic scientists’ state-
ments of MN as metaphysically naturalistic.
73Turner, Without God, 189-202; Numbers, “Science without
God,” 281-2; Timothy Larsen, Crisis of Doubt: Honest Faith
in Nineteenth-Century England (Oxford: Oxford University
Press, 2009).
74Jan Hutchinson, Monopolizing Knowledge: A Scientist Refutes
Religion-Denying, Reason-Destroying Scientism (Belmont, MA:
Fias Publishing, 2011).
7“Robert G. Ingersoll, The Works of Robert G. Ingersoll, vol.1,
ed. R. Green (New York: Dresden Publishing, 1909), 192.

Volume 65, Number 1, March 2013

7eIbid., 27.
77This false dilemma is still pervasive in the science-religion
literature.
78Turner, Without God, 180-2. The quotation is from pp. 181- 2.
7Ibid, 184-6, emphasis added.
80Cunningham and Williams, “De-Centering the ‘Big Pic-
ture,” make the argument that modern science, in a sub-
stantial sense, began with this secularizing of science in
addition to replacing the term “natural philosophy” with
“science” as we now understand the latter term.
81Nor is the rise of metaphysical naturalism explainable
apart from a host of moral commitments and ethical ideals
(e.g., ibid., especially chap. 7; Taylor, Secular Age).
82There are parallels in biblical interpretation from the
Reformation. For instance, Luther recognized that the
Moon’s light, say, could be described as a sign of divine
providence, while at the same time it was described by
astronomers as a reflection of the Sun’s light. Similarly,
Calvin taught that Moses and other biblical authors
described heavenly phenomena as they appeared to observ-
ers in their day, while astronomers would give technical
descriptions for purposes that differed from those of Moses.
As Gary Deason summarizes in “Reformation Theology,”
Recognizing the accommodation of the text to the
general reader, the interpreter could avoid conflict
with contemporary astronomy by claiming that the
biblical author described the heavens as they
appeared to the unlearned eye, not as they might
be understood by the astronomer. (p. 171)
The astronomers’ descriptions are analogous to MN in that
they did not replace religious descriptions, but served dif-
ferent purposes from the latter (cf. Howell, God’s Two Books;
Harrison, Fall of Man).
8Brad S. Gregory, “No Room for God? History, Science,
Metaphysics, and the Study of Religion,” History and Theory
47 (2008): 495-519 (emphasis added).
84Bruce Gordon, “In Defense of Methodological Neutrality”
(emphasis added). Alvin Plantinga has a subtle example
of this in Where the Conflict Really Lies: Science, Religion, and
Naturalism (New York: Oxford University Press, 2011). He
characterizes MN as “a proposed condition or constraint
on proper science, or the proper practice of science, not
a statement about the nature of the world” (p. 169). He then
strengthens this characterization: “More generally, the idea
is that in science we should proceed as if the supernatural
is not given” (p. 170, emphasis added). More importantly,
he elaborates MN as “a constraint on the evidence base of
any scientific inquiry” (p.172). The real problems begin
when Plantinga states that “the evidence base of a Christian
theist will include (among much else) belief in God” but
MN rules out such evidence (p. 173). MN now is confused
with metaphysical naturalism because the latter explicitly
rules God out, but MN on Plantinga’s construal now rules
God out. However, beliefs are not evidence for scientists.
Plantinga has introduced a philosophical notion of evidence
into a discussion of scientific evidence and methodology,
and has thereby created a confusion that does not properly
exist in scientific methodology itself.

ASA Members: Submit comments and questions on this article

at www.asa3.org > FORUMS - PSCF DISCUSSION.

23



Limits of Science and the
Christian Faith

René van Woudenberg

This article! is a discussion of the claim that, given the findings of science, the rational
stance to take toward Christian belief is either to abandon it or to reform it drastically.
It is arqued that science has a number of limits, and that when these are taken into
serious consideration, the claim loses much of its force.

ver since the rise of modern sci-

ence many people have claimed

that, given the findings of science,
the rational stance to take toward the tra-
ditional Christian faith is either to aban-
don it or to reform it drastically. This
claim has been supported by consider-
ations having to do with, among other
things, chance, evolution, and the laws of
nature. I am not going to deal now with
any of these more specific considerations
(as I have done on other occasions) but
will, instead, say something far more
general about science. I am going to pro-
pose that the claim that I have just men-
tioned can only appeal to one when one
neglects or somehow plays down the
importance of certain limitations of sci-
ence. Accordingly, I will spend quite
some time arguing that science, as we
currently know it, is limited in various
(and I think rather obvious) respects.
Saying that science is limited is, of
course, very different from criticizing
science. My guitar, I must say, has its
limits: it cannot bring forth the golden
sound of a horn. Saying as much, how-
ever, is not criticizing my guitar.

My article is organized as follows. In
the first section, I argue for various lim-
its of science, but lay no claim to com-
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pleteness. In the second section, I spell
out how these limits are relevant for the
claim that, due to science, the rational
stance to take toward Christian faith is
either to abandon it or to reform it dras-
tically. As to the two key notions in my
title: by science, I mean in the main the
natural sciences; but occasionally I shall
use the term in the more encompassing
continental style, so as to include the
humanities. By Christian faith, I mean
the faith a person has who wholeheart-
edly endorses the great traditional
creeds such as the Apostles” Creed.

1. Limits of Science

It bears noting that the “limits of science”
can either be of a practical kind (having
to do with limits in financial and techno-
logical resources, as well as to do with
what is ethically permitted or required
in the process of inquiry) or of a princi-
pled nature. The limits I have my eyes
on are of the second, in principle, sort.
The arguments I shall offer all have dif-
ferent points of departure, but, as will
appear in due course, are nonetheless
related in many respects.

a. A Limit from Extra-Scientific
Knowledge

One of the aims of science is to obtain
knowledge. Scientists immerse them-
selves in all kinds of activities in order
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to acquire knowledge. But how shall we understand
“knowledge”? In contemporary analytic epistemol-
ogy, knowledge is analyzed as true belief that has
some further property, for instance, that it is justified
or warranted. On this analysis, one cannot know that,
say, the cat is on the mat, unless one believes that the
cat is on the mat and unless it is true that the cat
is on the mat. But although true belief is necessary
for knowledge, it is not deemed sufficient for it. For
someone may, for no good reason, believe that the cat
is on the mat, and the cat may even be on the mat,
without that person’s knowing the cat is on the mat.
That person’s belief is true, but by luck—that per-
son’s belief lacks something important: it lacks justifi-
cation or warrant, for that belief has nothing going
for it, it is not formed or acquired in an appropriate
way. Knowledge, we might therefore say, is true
belief that is warranted.

There has been, and still is, considerable debate
as to what this property of justification or warrant
exactly is. Is it “believed for good reasons,” or
“based on sufficient evidence,” or “being certain,” or
“coherence with a large body of other beliefs,” or
“resulting from a reliable process,” or “being pro-
duced by a properly functioning faculty that is suc-
cessfully aimed at truth and that worked in an
appropriate environment”... or what?? For present
purposes, however, I need not enter this debate, for
the point I want to establish can be made irrespective
of one’s favorite analysis of the property under dis-
pute. But I do need to note that I will be thinking
of scientific knowledge as true belief whose war-
rant derives, somehow, from science or scientific
research. How exactly scientific research can provide
warrant is a topic of great interest, one that I pres-
ently need not go into either, because the point that
I want to establish can be made irrespective of how
exactly warrant-through-science works.

One of the aims of doing science is to obtain
knowledge. It should be uncontroversial, however,
that there are many things we know without sci-
ence in any way being involved in the production of
that knowledge or warrant for it. Examples abound.
I open my eyes and see (and hence know) that the
lights are on, that the sky is blue, and that I have
a white shirt on. I also know that the world is older
than three minutes, that China is a very big country.
I furthermore know that 5+ 7 =12, that if John is
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taller than Jack, Jack is not taller than John, and that
six could not have been odd. I also know that I was
in Toronto last week, that I am suffering from a mild
pain in my left ankle, and that I was born and raised
in The Hague. I furthermore know many moral
truths: that honesty is much better than dishonesty,
that lying is wrong, that I ought to help my ageing
mother, that there is more demerit in an unjust act
than in an ungenerous one. Next, there are many
very general truths that I happen to know, such as
that there are very many people, that they live on the
surface of the earth, that they need food and liquids
to keep themselves alive, that they need love and
respect, that there are very many countries in which
these people live, and that these countries have
governments, some of which are bad, but others of
which are tolerably good. And as it is with me, so
it is with you.

The point of rehearsing these obvious and per-
haps boring truisms is, of course, that we have
acquired vast amounts of knowledge without engag-
ing in anything that could be called “scientific
research,” and hence without the warrant condi-
tion for knowledge being satisfied by anything scien-
tific. Let us call knowledge that is, in fact, obtained
independently of science, and furthermore is not
based on testimony about things that have been
established through scientific investigation, extra-
scientific knowledge.

Now one might have knowledge that is in fact
extra-scientific but that could have been scientific.
Many things that we in fact know without the help of
science are such that they could be known with the
help of science. For example, I know that my great-
grandfather was a shipbuilder by profession; the
warrant condition for my knowing is satisfied by tes-
timony from my mother and other members of the
family. But the warrant condition could also have
been satisfied by something that involves scientific
inquiry: for instance, by my reading of a book by
a professional historian on shipbuilding in early
twentieth-century Dutch harbors, or by having
carried out such research myself. In that case,
my knowledge that my great-grandfather was a ship-
builder by profession would be an instance of the
scientific variety. (And what if I have both scientific
and nonscientific warrant for that knowledge? Then
there is no simple answer to the question, “Is your
knowledge scientific?”)
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But not all extra-scientific knowledge is such that,
although it is in fact acquired and warranted by
something that does not involve science, it could also
be acquired and warranted by something that does
involve science. Much of our knowledge can, as a
matter of principle, not be acquired or warranted
through scientific research. It seems impossible that
I know, or come to know, that lying is wrong in
a way that somehow involves science; it seems
impossible that science can satisfy the warrant con-
dition for such knowledge. The same holds for other
things that I know, such as that honesty is much
better than dishonesty, or that I have an obligation
to care for my children. Other examples, perhaps
somewhat more controversial, would be the knowl-
edge | have of some of my own mental states. It
seems impossible that I know, or come to know, that
I have a headache (when I have one), independently
of my feeling a headache and exclusively in a way
that involves, in one way or another, science. For,
as Thomas Reid rightly said, “Pain consists in being
felt.” This is, of course, not to deny that I might learn
all sorts of things about headaches, or about my own
headache, through science. But what seems impos-
sible is that I learn that I have a headache through
scientific research. Let us call this sector of extra-
scientific knowledge the sector of irreducibly extra-
scientific knowledge.

My contention is that irreducibly extra-scientific
knowledge marks a limit of science: there is knowl-
edge that we have that cannot be obtained through
or receive warrant from science. Contending this is,
of course, criticizing neither science nor this sector
of our knowledge. My contention will, of course,
meet with scepticism. Emotivists and other moral
antirealists, for example, will deny that there are
moral truths, and hence dispute that there is such
a thing as moral knowledge — this would be a prob-
lem for my argument because important instances
of irreducibly extra-scientific knowledge that I gave
were examples of moral knowledge. In response,
I can only say that I reject moral antirealism for rea-
sons that have nothing to do with the present argu-
ment.®> Another response to my contention might be
to bite the bullet and deny that extra-scientific beliefs
ever amount to knowledge. This, however, would be
deeply problematic. For scientific knowledge depends
in many ways on extra-scientific knowledge, for
instance, on what we know through perception, such
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as that the thermometer now reads 118 degrees Fahr-
enheit. Without such extra-scientific knowledge it is
hard to see how science could even get started.

The point I have been trying to make is that sci-
ence (as we now know it) is limited in that there is
knowledge that as a matter of principle cannot be
gained through, and is not warranted by, scientific
research. I concur therefore with Nicholas Rescher
when he says that “even in the strictly cognitive
domain, scientific knowledge is only one sort of
knowledge,” to which he adds:

The facts to which science addresses itself are ...
those that arise from intersubjectively available
observation rather than personal sensibility ... This
quantitative orientation of our natural science
means that the qualitative, affective, evaluative
dimension of human cognition is bypassed. Our
knowledge of the value dimension of experience —
our recognition as such of these features of things
in virtue of which we deem them beautiful or
delightful or tragic —remains outside the range of
science.*

There is, then, a limit to science from irreducibly
extra-scientific knowledge. In the next section, I am
going to explore this point when I will be suggesting
that the Christian faith gives us knowledge of divine
things —knowledge that science cannot give us and
for which it cannot provide the warrant.

b. A Limit from Knowledge by Acquaintance

In epistemology, a distinction is sometimes made
between “knowledge of truth,” or “propositional
knowledge,” on the one hand, and “knowledge by
acquaintance” on the other® —between knowing about
things, and knowing things. By my own experience
I am acquainted with, for instance, the taste of wine,
the smell of roses, and the colors of Rembrandt’s
Night Watch. And there is a sense of “knowing”
whereby someone acquainted with the taste of wine
can be said to “know” that taste in a way that some-
one not thus acquainted cannot. It is one thing to be
acquainted with the taste of wine, and another to
know truths (or true propositions) about it —to know
that Italian wines generally taste sweeter than
French ones, due to various minerals and different
weather conditions, for example. It is logically pos-
sible to have the first kind of knowledge but lack the
second. One can know something in the sense of
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being acquainted with it and know, at the same time,
no, or almost no, truths about what one is acquainted
with. One can be acquainted with colors without
knowing much about colors, and so on.

This distinction is also relevant when it comes to
knowing people.® One can know many truths about
someone one is not acquainted with. Many people
know many truths about the second president of the
United States, John Adams: for example, that he was
happily married to his wife Abigail; that he stayed
an extended period of his life in Europe, especially in
France but also in The Netherlands; that he obtained
an important loan to finance the Revolution from
a Frisian banker; that he was an ardent lover of
poetry; that his son John Quincy Adams also became
president; and so on. We can know these truths
about him without ever having met him or being
acquainted with him in the sense of having had per-
sonal interaction with him. But, although one may
know many truths about Adams, there is a sense in
which we do not know him. It is that sense of
“know” that forbids me to say “yes” when I am
asked, “Do you know George Bush?” I do not know
that man, because I never have met him, have never
been acquainted with him—even though I know
many truths about him.

The difference between knowledge by acquain-
tance and propositional knowledge has to do with
truth in the following way: the objects of proposi-
tional knowledge (the things we usually talk about
by using “that” clauses, for example, that John
Adams was the second president of the US, that the
thermometer reads 68°F, etc.) have truth value — they
are either true or false. But the objects of knowledge
by acquaintance (such as the taste of wine and John
Adams) are not the sorts of things that have, or even
can have, truth value; neither the taste of wine nor
John Adams can be true or false.

One aim of doing science is to obtain knowledge,
or at the very least to formulate and deal with items
such as conjectures, hypotheses, theories, predic-
tions, and so on, that are all propositional in nature
and thus have truth value. What we want to find out
by doing science is whether certain theories, hypoth-
eses, and so forth (which really are complex proposi-
tions) are true or not. What this means is that science
operates on the propositional level and that in so
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far as it gives us knowledge, it gives us proposi-
tional knowledge. But scientific knowledge never
gives us knowledge by acquaintance, even though
it is, to a certain extent,” based on such acquaintance.
For how could a theory of light, such as Newton’s
(or Goethe’s for that matter), have been devised, if
Newton (or Goethe) had not been acquainted with
the phenomenon of light? Many scientific theories
are based upon phenomena that we can, in principle,
be acquainted with.

If I am right about this, there appears to be a sec-
ond limit for science, in that science, if it gives us
knowledge at all, gives us propositional knowledge,
but no knowledge by acquaintance. Nothing that
qualifies as “knowledge by acquaintance” merits the
label “scientific knowledge,” even though, as I have
suggested, science is to a certain extent based on
such knowledge. Later on I am going to explore this
point when I will be arguing that the classical Chris-
tian faith partly (and only sometimes) involves
knowledge by acquaintance of God.

That science is limited in the way argued for in
this section, has been used by Frank Jackson in his
famous “knowledge argument” against physical-
ism—in which “physicalism” is the thesis that the
actual world is entirely physical.® Since traditional
Christianity, too, is committed to the denial of physi-
calism, it will be worthwhile taking a quick look
into the argument.

Suppose that physics is completed, and that a
human person—in Jackson’s argument she is called
Mary —has been comprehensively instructed about
the physical world (she has been instructed in phys-
ics, chemistry, and neurophysiology and knows all
there is to know about the causal and relational facts
consequent upon all this) in a rather peculiar situa-
tion: she was instructed in the black-and-white room
that she was born into and never left, through
a black-and-white television screen. Having been
comprehensively instructed, Mary knows every-
thing that can be known about the physical nature of
the world. And if physicalism is true, so the argu-
ment goes, she knows all there is to know. To sup-
pose otherwise would be to suppose that there is
more to know than all physical facts, which is exactly
what physicalism is committed to denying. So Mary
knows all truths, also, for example, all truths about
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human visual perception. As Mary has never been
outside that black-and-white room, she never has
seen the greenness of grass. Suppose now that Mary
is to exit her room. Will she then come to know
something she did not know before? Well, Mary
knows everything there is to know about human
visual perception. Yet she had never laid eyes on
green grass. So, Jackson argues, upon leaving her
room, Mary learns something new, the intrinsic
characteristics of the experience of color perception.
Mary, the argument concludes, does not know
everything. And this, Jackson says, indicates that
certain facts about color perception cannot be
accounted for in a complete physical description
of the brain processes of someone who has a color
experience. So, upon walking out, Mary obtains
knowledge that she has not and could not have
acquired through science.’

c. A Limit from Presuppositions

There can be no science without scientists making
various very general suppositions that, because of
their special nature, could be called presuppositions.
In this section, I want to argue that there are no scien-
tific proofs of the truth of these presuppositions. And
this, I shall contend, constitutes another limit of sci-
ence. I shall single out three presuppositions.

1. In science, the principles of logic, such as modus
ponens, are used. The truth of these principles, how-
ever, cannot be proved on the basis of arguments
that only have premises that are established by scien-
tific research. This cannot be done for at least two
reasons. In the first place, the principles of logic are
necessarily true, if true at all, but the findings of the
natural sciences are, as a matter of principle, at best
contingently true, if true at all. And this causes a
problem, for necessary truths, if they are to be estab-
lished, have to be established by reasoning that pro-
ceeds from necessarily true premises. But science can
never provide necessary truths. Secondly, if the prin-
ciples of logic are to be proved by argument, the
proofs must not involve, or implicitly presuppose
the truth of, those very principles. That would be
begging the question. But any proof of the principles
inevitably will have to beg the question. For one can-
not prove anything (and a fortiori not the principles
of logic) without using the principles of logic.'
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2. In science, it must be presupposed that our basic
cognitive faculties such as perception, reason, and
memory are, by and large, reliable. One cannot rely
on observations without presupposing that sense
perception is by and large reliable; one cannot con-
duct experiments without presupposing that reason
is by and large reliable; likewise one cannot do
science without presupposing that memory is by
and large reliable. But the reliability of our faculties
cannot be proved on the basis of arguments that
crucially involve premises obtained by scientific
research in that the scientific research that will have
to provide the premises of such an argument itself
presupposes the reliability of the faculties whose
reliability it aims to establish.

To this it could be added, as William Alston has
argued, that the reliability of our faculties cannot be
proved by arguments at all. Every attempted proof
of the reliability of, for instance, sense perception
will crucially involve premises won by the workings
of that very faculty. Similar things, he convincingly
argues, hold for reason and memory. All such
attempts suffer from what he has called “epistemic
circularity.”!!

3. Scientists not only presuppose the truth of the
principles of logic and the reliability of our cognitive
faculties, but they also presuppose various things
about their object of research. They presuppose, for
instance, that nature behaves uniformly. The prin-
ciple of the uniformity of nature says that the pat-
terns nature displays on a small scale, nature will
also display on a large scale. That this particular
piece of iron expands when it is heated, tells us
something not only about this particular piece, but
also about all iron. If we did not presuppose this
principle, science would at once become impossible.
We would not, in that case, have any reason to think
that the causal connection between facts of type A
and B that obtained yesterday in Amsterdam, will
also, ceteris paribus, obtain tomorrow, there and/or
in Brussels. Were the principle not presupposed, the
testing of hypotheses would be pointless.

So, here are three presuppositions of science
whose truth science is unable to prove. This does
not mean there are no good grounds for adopting
them. But it does mean that the person who refuses
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to accept or believe anything unless it is proved by
science (a position we might label scientism) is in
serious trouble. Such a person should refuse to
accept the principles of logic, refuse to assume that
our basic cognitive faculties are by and large reliable,
and refuse to accept the principle of the uniformity
of nature. Such a person, then, refuses to accept the
presuppositions of science and accordingly should
be committed to not accepting anything science tells
us. But that way lies madness. For we know and
think many things on the basis of scientific research.
Therefore, if one wants to save science as a source
of knowledge (or warrant), one had better reject
scientism.!?

The existence of presuppositions of science, I sub-
mit, marks another limit of science. There are cer-
tain things absolutely fundamental to the scientific
enterprise that science cannot prove to be true: its
presuppositions. And this inability indicates a sort
of limitation: it marks out something that science
cannot do.

d. A Limit from Ultimate Questions

There can be no science (taken in a broad sense now)
without scientists asking questions. We can think of
science as a set of tentative answers to questions.
These questions take on various different forms: for
example, What is the cause of X (where X is some
natural phenomenon, e.g., lightning and thunder)?,
How can this pattern of phenomena be explained?,
What are the ultimate constituents of matter?, What
did Kant mean by the expression “the private use
of reason”?, Why didn’t president Bush completely
dismantle Saddam Hussein’s army in early 1991?,
What is the best treatment for psychosis? Scientific
questions differ greatly from one another. Some
would be answered by citing facts, others by giving
explanations, still others by citing reasons or motives,
yet others by proposing a theory; some would be
answered by offering an interpretation of a text, and
some by suggesting a particular treatment, a particu-
lar course of action, and others in yet other ways.

So, the questions scientists ask are not all of a
kind. Some philosophers, however, have held that
scientific questions are characterized by a feature
that nonscientific questions lack. Some Wittgenstein-
ians, for example, have held that scientific questions
have the particular feature that their answers take
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the form of explanations.'® But this, as our sampling
in the previous paragraph indicates, is not right.
Furthermore, there are clearly extra-scientific ques-
tions whose answers have the form of explana-
tions. Someone asking “Why are those windows
wet?” asks for an explanation, but asks no scientific
question.

It may, therefore, be impossible to characterize
a scientific question fully. What should be evident,
however, is that there are extremely important
“ultimate” questions that cannot be answered by
scientific research. I am thinking, of course, of such
questions as the following: Why are we all here?,
Why is there something and not nothing?, Do we
possess freedom?, What moral principles should we
heed?, Which moral virtues should we try to attain?,
What things are of value?, Does God exist?, What
does God (if he exists) require from us? The sciences
(still taken in the broader sense to include psychol-
ogy and sociology) do not answer these questions,
and it would seem, cannot do so. What part of
physics, or biology, or psychology, or sociology is
ever going to provide answers to these questions?
We seem to face another limit of science, namely,
its inability to answer “ultimate” questions.

Not everyone, however, will agree. At one time
(not so very long ago), the neo-positivists declared
that because science cannot answer them, these ques-
tions are bad or meaningless. It is not that we can-
not find answers to them, they held, but that those
questions do not even make sense to begin with.!
The famous “verification principle,” advanced to
discriminate between meaningful and meaningless
questions, however, itself ran into trouble. One point
brought against it was that many questions that are
clearly meaningful, on that principle were declared
meaningless. In such a case, one faces a dilemma:
either maintain the principle and declare those ques-
tions meaningless, although they might still seem
to be meaningful, or reject the principle and give
those questions the attention they deserve. The latter
seems the more reasonable way to proceed.’®

Although the neo-positivist principle has receded
into obscurity, many philosophers still hold that the
thesis that science is limited in the way indicated
in this section is false, but for other reasons. Paul
Churchland, for instance, thinks that as science pro-
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gresses, “ultimate” questions will not be answered
but will simply wither away: no one will feel urged
to pose them any longer for they no longer make
sense; they will sound like the question “how does
phlogiston work?” in our ears. Such questions, he
holds, belong to, and arise out of, an unscientific
commonsense view of the world, that is radically
false.!® Now this is no more than an expectation
on Churchland’s part—one that very well might
not come to pass. But what should we do with these
ultimate questions so long as Churchland’s expecta-
tion is only an expectation? Should we abstain
from asking them? But why? Given that ultimate
questions continue to seem meaningful and impor-
tant to us, and that science does not seem to have
a handle on them, it follows that it would be wrong
and unreasonable to turn to science for “ultimate
answers.” As Peter Medawar once quipped,

To expect from science to answer the ultimate
questions is tantamount to expecting to deduce
from the axioms and postulates of Euclid a theorem
having to do with how to bake a cake.l”

This does not imply that ultimate questions cannot
be answered at all. For, as I suggested earlier, there
is knowledge other than scientific knowledge, and
such knowledge might flow from sources that enable
us to address even ultimate issues.

There are scientists and philosophers who, unlike
the neo-positivists, reject verificationism, and who,
unlike Churchland, do not think the “ultimate”
questions will wither away as science marches on.
According to these people, at least some of these
questions are meaningful, and they add to this that
science can answer, and has—as a matter of fact—
already answered a fair number of them. Let me give
just one example of this, having to do with the ques-
tion of whether there is meaning to life.

In evolutionary biology, the notion of chance
plays an important role—mutations in the genetic
make-up of organisms are generally referred to as
chance occurrences. A fair number of people assume
that chance is incompatible with the notion of design
and conclude, on the basis of that assumption, that
the mutations are undesigned. From this, they con-
clude that life is a meaningless affair, that there
really are no such things as morally good and
morally bad actions, and that humans simply have
to dance to the rhythm of their genes. This line of
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thought calls for a lengthy response that I will not
give now (and biologists, in any case, do not gener-
ally view the evolutionary process taken as a whole
as a chance process due to the stringent constraints
imposed by natural selection). Instead I offer one
short remark, namely, that this line of reasoning is
confused because it does not properly distinguish
among various notions of “chance.”

When biologists say that mutations are chance
events, they mean, among other things, that muta-
tions do not result from some sort of prospective
calculation on the part of the organism to the effect
that, given the current local environment, the pay-
offs of a certain kind of mutation would be great.
The mutation does not occur because it is fitness
enhancing. But to go on from there and to make,
on this basis, those further claims that I mentioned,
surely is unwarranted. Those further claims simply
do not follow —or they only follow when one helps
oneself to a number of assumptions, none of which
itself is the result of scientific research.

I have no very deep objection, however, to those
who make claims of the following sort: “From a bio-
logical perspective, life has no meaning.” For that
claim signals the point I have been trying to make
in this section: that science is not properly equipped
to pronounce on ultimate matters. My not very deep
objection to the claim is only that it is misleading in
that it implicitly suggests that biology provides evi-
dence for life’s meaninglessness —which it does not.
The more proper claim, therefore, would be “From
a biological perspective, no pronouncement can be
made on the meaning of life: neither that life is mean-
ingful, nor that it is meaningless —biology is about
other matters.” So I submit that science is limited in
the sense that it is unable and unequipped to answer
ultimate questions.

e. A Limit from Inexplicable Brute Facts
Besides ultimate questions, there are other questions
that the natural sciences cannot answer. In a sense,
they are ultimate, too, but not in the “existential” way
the questions in the previous section were supposed
to be.

Among other things, scientists sometimes proffer
explanations of phenomena. One type of explanation
involves citing a universal law. That heated air
moves upwards can be explained by reference to

Perspectives on Science and Christian Faith



René van Woudenberg

Boyle’s law. That the tree in my garden gives that
particular shape of shadow can be explained by
invoking, among other things, the laws of light.
Explanations such as these consist at least in part in
subsuming phenomena under universal laws. Such
explanations are clearly valuable and add to our
knowledge and understanding of the world. But
such explanations leave unanswered the question of
why those particular universal laws hold and not
others. Universal laws, then, figure in many explana-
tions, but their very existence is left unexplained.
Surely, some laws can be explained by reference to
more general laws, and those laws might be ex-
plained by yet more general laws. But there is an
end to this. There comes a point where there is no
remaining higher-level law. At a certain point, we
face brute facts—that is, facts that cannot be ex-
plained by reference to laws, or laws of a higher
level of generality.

The set of brute facts comprises not only universal
laws, but also the so-called universal constants that
figure in such laws, such as the gravitational con-
stant.’® These constants have specific values for
which no further scientific explanation can be given.
Other brute facts are of a more homely kind. Con-
sider an apple. We can try to explain why this apple
tastes the way it does. Such explanation will no
doubt make reference to taste buds, to the way they
are affected by the physical properties of the apple,
to neurological impulses that are being transmitted
to the brain, as well as to various laws. But such
an explanation leaves unanswered the question of
why this particular stimulus (this apple) gives rise
to this extremely hard to describe, but very famil-
iar, sensation of taste. Scientists may be able to tell
something informative about the neurological trans-
mission of impulses. But they cannot explain why
such-and-such impulses cause such-and-such taste
sensations. As Thomas Reid once said:

No man can give a reason, why the vibration of
a body might not have given the sensation of
smelling, and the effluvia of bodies affected our
hearing, if it has pleased our Maker. In like man-
ner, no man can give a reason why sensations of
smell, or taste, or sound, might not have indicated
hardness, as well as that sensation which, by our
constitution, does indicate it.??

Here again science encounters an inexplicable brute
fact. The point I am navigating toward is that brute
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facts constitute a limit of (a particular kind of) sci-
ence —natural science. The natural sciences as we now
know them have a limit in that they cannot explain
certain brute facts, even though these facts are in-
voked in explaining things other than themselves.

I should now like to point out that brute facts,
in principle, can be explained, albeit by a type of
explanation that is not employed in the natural sci-
ences as we now know them. Whether that kind
of explanation is allowable (either inside or outside
the sciences) is a matter of great controversy. What
I mean is this. One characteristic of explanations in
the natural sciences is the negative fact that they do
not refer to acts and intentions of personal agents.
It seems quite obvious that many phenomena cannot
be explained without such reference. To take an ex-
ample from daily life: suppose I want an explanation
of the puzzling fact that there is a book on my desk
that I did not put there myself. One good explana-
tion would be that my son put it there because he
wanted me to read it. The puzzling fact is, in this
case, explained by reference to an act (my son’s put-
ting the book on my desk) and an intention of a
personal actor (my son’s wish that I read the book).
This type of explanation makes no reference to uni-
versal laws, only to acts and intentions. Explanations
of this type have been called “personal explana-
tions”? to bring out that such explanations refer to
persons, but they have also been called “teleological
explanations,” to bring out that such explanations
refer to goals and aims that agents have. In ordinary
life, personal explanations have, intuitively, a great
appeal. We cannot live without them.

One issue that has been raised about personal
explanations is whether they can be reduced to the
sort of explanations that are ubiquitous in the natu-
ral sciences (that make no reference to goals). I can-
not properly enter into that matter here, but only
report that attempts to show that they can, seem to
me to be unsuccessful.?!

One might think that if personal explanations
make sense in everyday life, they might also make
sense when applied to the brute facts of the natural
world I have been speaking of. This suggestion will,
naturally enough, meet with suspicion. Many will
object to it and say that personal explanations, if they
work at all, must be confined to ordinary life and
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should not be employed in the natural sciences. But
why should one grant so much? Surely, many diffi-
cultissues arise. But if there really are brute facts and
if one furthermore thinks that personal explanations
are, as a matter of principle, good explanations, then
the field is open to explore the possibility of personal
explanations of brute facts. And this, of course, is the
substance of the current debate over the apparent
fine-tuning of the cosmological constants. What is at
issue here is the legitimacy, explanatory power, and
intellectual plausibility of a personal explanation of
the order in the cosmos —an explanation that refers
to the acts and intentions of a nonhuman actor.??

This is not to say that the cosmic order must be
explained in a personal explanation. One could take
the line that that order is ultimately inexplicable (not
only because there is no law to refer to, but also
because there is no personal agent to refer to). This is
not an impossible or an irrational position. But nei-
ther is the position of those who propose a personal
explanation. It is not as if the one position is in accor-
dance with the findings of science, whereas the other
is in contradiction with it. The issue between these
positions, in large part, turns on whether one thinks
there is knowledge and warrant available from
sources other than science—knowledge that, when
it is available, one might use in crafting personal
explanations of brute facts.

So, I submit, if science is thought of as allowing
only “scientific explanations,” then there will be
many brute facts that defy scientific explanation.
These facts are impenetrable for science and hence
constitute a limit for it. This is not to deny that a seri-
ous discussion about the legitimacy and rationality
of personal explanations is meaningful. But what-
ever position one reaches here will go beyond
science (conceived of as allowing only scientific
explanations). This, too, is a point I will be exploring
in the final section.

f. A Limit from Norms for Theory Choice

Scientists devise hypotheses and theories, and they
also evaluate them, comparing and contrasting them
with alternative hypotheses and theories. Scientists
make, and have to make, “theory choices” or “theory
evaluations,” and those choices and evaluations will
have to be made in a reasoned way. But when is
a reason to accept a particular hypothesis or theory
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a good reason, and when is it a bad one? This is
the subject matter of what is sometimes called the
“theory of scientific rationality.”

It is generally agreed that certain reasons are of
a bad kind. That a theory gives you a headache is no
good reason to reject it, and that it boosts your popu-
larity, if you adopt it, is no good reason to accept it.
So there are norms of good and bad reasoning when
it comes to theory choice and theory evaluation.

It could be argued, as Stephen Wykstra has done,
that such norms occur at various levels.?> There are,
he argues, first of all, norms at a theoretical level.
One example of this is simplicity. Confronted with
different theories with respect to the same subject
matter, this norm says that if theory A is simpler
than theory B, A’s being simpler than B is a good
reason for preferring A over B. Secondly, there are
norms at a methodological level. One example is
induction. Given two different theories concerning
the same subject matter, this norm says that if
theory A is based on inductive inference, whereas
theory B only on casuistry, A is to be preferred over B.
Finally, there are norms at an axiological level, the
level of values. One example is the “height” of
a theory. An instance of this is Robert Boyle’s adher-
ence to corpuscular or “mechanical” philosophy for
the reason that corpuscular explanations are excep-
tionally satisfying to the mind, much more so than
Aristotelian explanations. Given two theories, only
one of which involves corpuscular philosophy, this
norm says that the one that involves that philosophy
is to be preferred over the one that does not.

In order to be able to see what this has to do with
limits of science, it needs to be noted that all of the
norms mentioned can be, and in fact have been, con-
tested by scientists and philosophers alike. On the
theoretical level, it has been contested that simplicity
should function as a norm. Reid, for instance, held
that “if we conclude that [nature]| operates in such
a manner, only because to our understandings that
appears ... simplest, we shall always go wrong.”*
A further problem with simplicity is that arguments
for the conclusion that simpler theories are more
likely to be true, such as Swinburne’s, have met
with stern opposition. On the methodological level,
some have argued that the norm of induction itself
is problematic, for, as Hume has argued, induction
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cannot itself be justified. It cannot be shown that
induction leads to truth, or high probability, or
anything in that region. Finally, on the axiological
level, it has been contested whether the corpuscular
theory is “higher” or intellectually more satisfying
than Aristotelianism.

The fact that theory choice and evaluation are
informed by various contested and contestable
norms indicates, I submit, another limit of science
in the following way: science itself cannot tell us
what the proper norms for theory choice and evalua-
tion are. It is not the case that scientific research
brings to light which norms are the ones that should
regulate our choices and evaluations of theories. All
kinds of extra-scientific convictions and beliefs on
the part of the scientist (and the community of scien-
tists) come into play here. This is another point I will
be exploring in the second part of my article, when
I will suggest that religious beliefs may inform one’s
norms for theory choice. (It should be noted that
the recognition that the norms for theory choice are
rooted in something other than science does not
entail that those norms be subjective.)

This concludes my discussion of those limits of
science that are most relevant for my purposes.”
In the next section, I am going to explore these limits
in a discussion of the claim that, given modern
science, traditional Christian belief must be either
abandoned or drastically reformed.

2. Christian Faith and the Limits

of Science

I began by saying that it has been claimed that given
the findings of modern science, the rational stance to
take toward traditional Christian faith is either to
abandon it or to reform it drastically. I did not say
why that is supposed, but there are two broad types
of reasons behind it: (a) science lends no warrant to

Christian faith, and (b) science provides defeaters
for the Christian faith.

In this section I will be exploring what we (I hope)
have learned about the limits of science by bringing
them to bear on these two broad types of reasons
for the claim that, given the findings of science, we
should either abandon or drastically reform the
Christian faith.
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a. Science Lends No Warrant to Christian
Faith

“Christian faith,” as I have presented it, involves
belief — belief in God, in his goodness and unlimited
power, in the salvation he offers through Christ’s
redemptive suffering and glorious resurrection, and
so on. Clearly, science does not compel us to believe
any of this nor does it provide warrant for such
beliefs. But that is nothing against those beliefs. For,
as I argued in section 1.a, there are many things we
truly believe and know without the warrant condi-
tion for knowledge being satisfied by science. We
have, I argued, extra-scientific knowledge of moral
truths, of values, and of much else besides. To this list
I now want to add the Christian beliefs just cited
and suggest that these beliefs, too, can have warrant
in a way that does not involve science.

How these beliefs can be warranted is the topic of
the most exciting work in the philosophy of religion
over the last four decades. It has been argued that
there are various sources of belief in God and that
there are various ways in which religious belief can
be warranted. Alvin Plantinga has argued that there
is such a thing as the sensus divinitatis that, in a wide
variety of circumstances, elicits belief in God and
gives it warrant.® William Alston has argued that
there is such a thing as “Christian mystical percep-
tion” and that such perception warrants certain be-
liefs about God.?” Nicholas Wolterstorff has argued
that there is such a thing as divine discourse: God
speaking to someone in a way that provides warrant
to the beliefs engendered in the person spoken to.
Finally, it has been argued that there is divine revela-
tion and that beliefs formed in response to that can
have warrant.?®

The point of my argument is that the fact that sci-
ence lends no warrant to religious belief is not much
of an argument against such belief, because there are
sources of warrant other than science. In section 1.b,
I introduced the distinction between knowledge of
truths (propositional knowledge) and knowledge by
acquaintance and said that scientific knowledge (and
scientific belief) is always propositional. This, too, is
relevant for the claim that science gives no warrant
to Christian faith, in the following way: Christian
faith, as I said earlier on, involves not only proposi-
tional belief, but also —and maybe even more central
to it—awareness of, or acquaintance with, God.
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Christian mystics have written extensively about
experiential acquaintance with God. And to a lesser
degree the average Christian, too, has nonproposi-
tional awareness of, or acquaintance with, God. As
John Baillie thinks of faith, it is a

primary mode of awareness. Faith does not deduce
from other realities that are present the existence of
God who is not present but absent; rather it is an
awareness of the divine Presence itself, however
hidden behind the veils of sense.?’

Since science, as I have been arguing, can never give
us knowledge by acquaintance, it should come as no
surprise that it cannot give us knowledge by acquain-
tance of God either. And a fortiori it is not much of
an argument against Christian faith that science does
not give us such knowledge by acquaintance.

Some of the most important questions human
beings ask, “ultimate questions,” science is unable
to answer —or so I have argued in section 1.d. Still,
there might be knowable answers to them due to the
extra-scientific sources of religious belief and war-
rant, such as the ones mentioned earlier. These
sources might provide materials for answers, or
parts of answers, to “ultimate questions.” The mean-
ing of life, these sources suggest, lies in living a life in
communion with God. Why the world exists, these
sources tell us, is because God willed it to exist.
How we should live, they suggest, is such that we
are devoted to serving and trusting God, and to seek-
ing tolove and serve our fellows. These answers may
be warranted —even if their warrant does not derive
from science.

Often it is suggested that whereas science is firm,
Christian faith is shaky. One way this very general
point has been fleshed out, is by indicating that
Christian belief presupposes or involves all kinds
of things that cannot be proved to a sufficiently skep-
tical mind, whereas science involves no such pre-
suppositions—no presuppositions that cannot be
proved to a sufficiently skeptical mind. But this way
of putting things neglects the fact that science
involves unproved and unprovable presuppositions.
The point of my argument in section 1.e was that
there is nothing wrong with science because it can-
not prove its presuppositions. But if it is not wrong
when science involves unproved presuppositions,
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then neither should it be wrong when the Christian
faith involves unproved presuppositions. In both
cases, there may be (and I think, in fact, are) sources
of warrant available other than science.

It appeared that what can be learned (I hope)
about the limits of science is richer than what is
needed to address the claims that science gives no
warrant to Christian faith and that science provides
defeaters for the Christian faith. After all, I suggested
that whereas science is unable to answer ultimate
questions, the sources of Christian faith may provide
warranted answers to such questions. This point
clearly goes beyond addressing the above claims.
And there is more along these lines, as I now should
like to bring out.

In section 1.e, I argued that there are brute facts
that are scientifically inexplicable. I also contrasted
scientific explanations with personal explanations,
and suggested that there might be personal explana-
tions for natural brute facts, such as the apparent
fine-tuning of the cosmological constants and laws.
The Christian faith clearly favors, or at the very least,
does not rule out, such teleological explanations. As
a matter of fact, the possibility and advantage of
such an explanation over simply taking for granted
inexplicably brute facts might be a reason to take
Christian belief with real seriousness.

One final thing along the same lines, that is, not
directly addressing the claims that science gives no
warrant to Christian faith and that science provides
defeaters for the Christian faith, is suggested by
what we have learned about the limits of science.
Theory choice, I said, is regulated by norms —norms
that themselves are the objects of a discussion that
cannot be terminated by an appeal to science. The
warrant for holding on to certain norms and not to
others (or for assigning them a place in a hierarchy
of norms above others, and not below them) will
thus have to derive from something other than sci-
ence. But if, as I have suggested, Christian faith
receives warrant from extra-scientific sources, then
a case could be made for the thesis that it is appropri-
ate for Christian theists to include in the body of
norms that guide theory choices explicitly theistic
beliefs.*
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b. Science Provides Defeaters for the

Christian Faith

Let me finally turn to the claim that science provides
defeaters for the Christian faith. Many such argu-
ments have been proposed, having to do with
psychoanalysis, evolutionary theory, evolutionary
psychology, biblical criticism, and more. What light
does what we have learned about the limits of science
shed on the issue in general? This is a vast topic, but,
in line with the character of my discussion so far,
I can only offer some very general and highly pro-
grammatic remarks. When it is claimed that science
provides defeaters for the Christian faith, we must
never forget the following points:

1. Not everything that is claimed in the name of
science is established scientific fact;

2. There is often quite some distance between what
is scientifically established on the one hand, and
speculative extrapolations from what is scientifi-
cally established on the other;

3. There is often also quite some distance between
what is scientifically established on the one hand,
and a worldview-driven appropriation of what is
scientifically established;

4. When it is claimed that science provides defeaters
for Christian beliefs, it would seem that what in
fact provides those defeaters is not the scientifi-
cally established facts, but either the speculative
extrapolations meant in (2), or the worldview-
driven appropriations meant in (3);

5. Neither the speculative extrapolations nor the
worldview-driven appropriations receive war-
rant from science;

6. It is therefore not un- (or anti-)scientific when one
rejects those speculative extrapolations and world-
view-driven appropriations.

These sketchy remarks cry out for further elaboration
and illustration. But for now I must rest my case—
the case being that science is limited in various impor-
tant ways and that these limits give us, prima facie,
no reason to think that science calls on Christian faith
to change. £
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A Defense of
Methodological Naturalism

Kathryn Applegate

Methodological naturalism, the scientific practice of limiting the explanation of
natural phenomena to only natural mechanisms, is a wise and powerful means of
investigating the created order. While today it is often conflated with philosophical
naturalism (the view that nature is all that there is), methodological naturalism
was originally upheld by philosophers and scientists who sought to honor God by
discovering his work in creation and by not invoking him in place of secondary
causes. Methodological naturalism, backed by an understanding of the doctrine of
creation, is for the Christian a theologically motivated practice. Whatever process
one studies, from the birth of stars to intracellular dynamics, it does not explain
away God’s activity in the world. Also, methodological naturalism has the practical
benefit of allowing people of diverse worldviews to discover the workings of God'’s

creation, whether or not they acknowledge it as such.

Common Grace
in the Lab

I do not recall when I first understood
the distinction between “methodological
naturalism,” the convention in science
of appealing to natural explanations for
natural phenomena, and “philosophical
naturalism,” the worldview that denies
the existence of God and the super-
natural realm. I do, however, remember
the wave of relief that washed over me
when I realized that the practice of sci-
ence does not entail functional atheism,
as I worried it might, but rather is com-
patible with a number of different world-
views.! I was a young graduate student
working in a lab of a dozen people from
almost a dozen different countries,
many with religious and philosophical
outlooks radically different from my
own. Yet, we worked well as a team in
studying the role of the cell’s internal
scaffold, the cytoskeleton, in the process
of cell migration.

Before I understood the distinction
between methodological and philosophi-
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cal naturalism, I had two recurring
concerns. First, I feared that I was some-
how neglecting God in my work, despite
an active attempt to do my work “as
unto the Lord” (Col. 3:23-24). Second,
the atheist and agnostic scientists around
me seemed to be discovering real facts
about nature. This latter observation
bothered me because, having grown up
in the Bible Belt, I had spent time with
Christian brothers and sisters who re-
jected all music, literature, educational
styles, and so on that were not explicitly
Christian. My family did not do this,
nor did my church advocate it that I can
recall, but somewhere along the line
I internalized the belief that the work
and thinking of unbelievers were funda-
mentally flawed.

Kathryn Applegate is program director of The BioLogos Foundation, where
she directs the Evolution and Christian Faith grants program. She earned
a PhD in computational cell biology from The Scripps Research Institute
in La Jolla, California, where she developed computer vision algorithms to
measure the remodeling activity of the cell’s internal scaffold, the cytoskeleton,
and authored or co-authored papers in Science, Nature, Journal of Cell
Biology, and other journals. This paper was originally presented as part of
a panel on methodological naturalism at the annual ASA meeting in August
2011, and was later presented at Wheaton College in March 2012.
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My expectation, then, was that science as prac-
ticed by Christians should look very different from
science practiced by unbelievers. Thankfully, upon
coming to graduate school in San Diego, I began
worshiping at a church that gave me a theological
foundation that showed me why this was not neces-
sarily so. The pastor taught that because all people
are made in the image of God, we can expect every-
one to reflect God’s truth and goodness to some
extent. Also, just as he causes the sun to rise both
on the evil and the good (Matt. 5:45), God dispenses
incredible skills and intellect to all kinds of people
to bless the whole human family.?

We often hear the phrase “all truth is God’s truth”
and are rightly reminded that all knowledge and
wisdom come from above, but the larger context of
St. Augustine’s exhortation actually centers on this
idea of common grace: “A person who is a good
and true Christian should realize that truth belongs
to his Lord, wherever it is found, gathering and
acknowledging it even in pagan literature ...”* These
doctrines of the image of God and common grace
helped me see my non-Christian scientific colleagues
in a humbler and gentler light — despite our different
worldviews, we were all seeking and finding a real
form of truth.

Finding God’s Glory through
Methodological Naturalism

I still had the other concern, which was that while
I could see God’s purposeful hand in what I was
studying, it did not translate into my experimental
design or calculations or results in a manner that
clearly differed from my secular colleagues. I saw
God’s creation when I looked in the microscope;
I praised him for it; I even—tentatively —had some
water-cooler conversations with my colleagues about
it. But at the end of the day, how could I glorify
God if he was not “allowed” as an explanation for
the things I was studying? It felt contrived and dis-
honest to act as if God did not exist or was not at
work in the world when I sensed so strongly the
opposite, and yet that seemed to be the default
assumption in the scientific community.

Relief came, as I said, when I discovered that
acceptance of methodological naturalism does not
also require acceptance of philosophical naturalism.
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At that time I was ignorant of the long history of
scholarly conversation on this topic —much of which
has taken place in this journal.* What I discovered
was that not appealing to God in science is not the
same as denying his activity in the world —far from
it! Accepting that science is equipped to study only
a subset of reality (that which is accessible to empiri-
cal investigation) is very different from asserting
that everything that exists has come about by purely
material causes. Furthermore, the Bible reveals a God
who normally accomplishes his purposes through
means such as natural processes or human activity.?
His sovereignty and rational character give strong
support for believing that creation operates primar-
ily by regular principles that can be discovered
through science.®

A robust Christian theism sees science as a sys-
tematic way of discovering God’s means of creating
and sustaining the material world.” In this light,
the entire scientific enterprise brings God glory
because it illuminates one of the two books of revela-
tion he gave us, the book of nature.® Also, because
God is the author of all things (the “first cause”),
we need not worry that discovering natural mecha-
nisms (“second causes”) will, in any way, diminish
his creativity and glory.

As history has shown, appealing to nonnatural
explanations in the laboratory for phenomena we
cannot explain tends to short-circuit discovery and
gives the impression that God is at work only in
areas of mystery. Appealing to natural explanations
in science, on the other hand, helps us to better
appreciate those nonnatural explanations arising
from other disciplines and everyday life.” For ex-
ample, we see God’s hand and purpose at work in
“knitting together” a baby in the womb, even as we
marvel at the perfectly natural, regular details of
the development process. Rather than causation be-
ing a zero-sum game in which teleological (that is,
relating to purpose) and mechanistic explanations
compete with one another, we can view them as
complementary accounts of reality.

Methodological Naturalism:
The Standard View

The distinction between methodological and philo-
sophical naturalism turns up most frequently in
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discussions of science and Christianity. In his impres-
sive volume Darwin’s Pious Idea, Christian philoso-
pher Conor Cunningham makes the distinction in
the first sentence of his 112-page chapter on natural-
ism, declaring methodological naturalism to be
“eminently sensible” and philosophical naturalism to
be “the liquidation of existence itself.”1? Scientism,
the closely related philosophical position that “sci-
ence is the only begetter of truth,”™ is, according
to Cunningham, “a massive intellectual pathology
being peddled in the West.”1?

C.S. Lewis illustrates the difference between
methodological and philosophical naturalism in his
characteristically colorful style:

Science works by experiments. It watches how
things behave. Every scientific statement in the
long run, however complicated it looks, really
means something like, “I pointed the telescope to
such-and-such a part of the sky at 2:20 a.m. on
January 15th and saw so-and-so,” ... Do not think
I am saying anything against science: I am only
saying what its job is ... But why anything comes
to be there at all, and whether there is anything
behind the things science observes —something of
a different kind — this is not a scientific question.’3

Of course there is much more to science than simple
observation, but here Lewis correctly points out that
science is limited in the kinds of questions it can
answer. Confusion often results when we fail to
recognize whether a given question is best answered
by science or by philosophy.

Philosopher Michael Peterson, in an article about
Lewis’s views on natural theology and science,
points out that

Lewis was a purist regarding the role of science
and rejected any notion that its methods can deal
with qualitative matters and values, let alone
prove (or disprove) a Transcendent Intelligence
or God.™

Lewis frequently appealed to philosophical design
arguments,’® but he rejected scientific design argu-
ments such as those made by the Intelligent Design
(ID) movement today. The problem with ID as a sci-
entific argument, Peterson points out, is that God’s
explanatory role in nature is made to compete with
natural explanations.’® Importantly, while several
kinds of natural theology arguments either implic-
itly or explicitly make the case for a Transcendent
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Intelligence, Lewis shows that not all design argu-
ments are equally valid, and we ought not to feel
compelled to use weak ones.

In the early days of science, the practice of meth-
odological naturalism was an admission of the limi-
tations of empirical inquiry. The focus and function
of scientific methods were to elucidate the secondary
causes through which God works.'” Methodological
naturalism has been redefined over the past couple
of centuries as a way to distinguish science from
nonscience; now it is often used to cut the scien-
tific wheat from the religious chaff.’® As I am not
a philosopher, I cannot adequately comment on the
usefulness of methodological naturalism as a demar-
cation criterion. Its pre-nineteenth-century usage is
what I defend here.

Methodological Naturalism:
Rejected and Redefined

While it seems obvious to many of the working
scientists I know, even to those who are agnostics
or atheists, the view that science is silent on the
question of God’s existence is under assault in our
culture today. The so-called New Atheists loudly
declare that science, especially evolutionary biology,
is the “universal acid” (to borrow Daniel Dennett’s
image) that will dissolve traditional religion. Young
earth and old earth creationists, on the other hand,
reinterpret scientific findings to make them support
particular readings of the Bible. Both sides fall
prey to scientism and abuse the limits of scientific
knowledge.?

Modern science emerged in the Christian West,
and historians have demonstrated that certain
assumptions consistent with a biblical worldview
were important in its development.”’ Methodologi-
cal naturalism was encouraged by devout natural
philosophers such as Francis Bacon, Robert Boyle,
and Isaac Newton, and the practice continues to be
defended by Christian scientists today.?! The ID com-
munity tells a different story, however. In a primer
about ID, William Dembski and Jonathan Witt argue
that methodological materialism (their term for
methodological naturalism) is inherently atheistic.
In their view, it represents a marketing strategy for
Darwinist ideology. They write,
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Only about one in ten Americans is an out-and-out
atheist, but atheists have managed to extend their
influence by selling religious people a related idea
called methodological materialism. In its most
ambitious form, methodological materialism says
that we can believe whatever we want in our
personal life, but when we're doing serious aca-
demic work, we should only consider and defend
explanations fully consistent with philosophical
materialism.22

This view of methodological naturalism as a back
door to atheism and moral relativism represents
a clear departure from the traditional view, and it is
curious, given the sizeable number of scientists who
accept the convention and yet enjoy an abiding faith.

While not all ID advocates make this argument,
it has been observed that “the center of gravity of
the [ID movement] is a rejection of methodological
naturalism.”? In his book Signature in the Cell, ID
theorist Stephen Meyer argues that methodological
naturalism is a restrictive and arbitrary standard in
science. In 2005, Judge John E. Jones ruled in the
famous Dover, Pennsylvania, trial that ID theory is
not science. Seeking to demonstrate why the ruling
was wrong, Meyer writes that Judge Jones rejected
ID as science because of methodological naturalism.
According to Jones’s definition (which Meyer rele-
gates to an endnote), methodological naturalism
is the “self-imposed convention of science, which
limits inquiry to testable, natural explanations about
the natural world.” In other words, the standard
definition, no supernatural explanations allowed.
But Meyer argues against Jones by using a subtly
different definition himself:

Methodological naturalism asserts that to qualify
as scientific, a theory must explain all phenom-
ena by reference to purely material — that is, non-
intelligent —causes. As Nancey Murphy explains,
methodological naturalism forbids reference “to
creative intelligence” in scientific theories.2*

In Meyer’s view, methodological naturalism stipu-
lates that all intelligent causes, including natural ones,
are outside the bounds of science. Meyer then con-
cludes that Jones’s reasoning was circular. He writes,

Intelligent design isn’t science because it violates
the principles of methodological naturalism [sum-
mary of Jones’s ruling]. What is methodological
naturalism? A rule prohibiting consideration of
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intelligent design in scientific theories [Meyer’s

definition].?
In other words, according to Meyer, ID is not science
because of an arbitrary rule. Importantly, Meyer’s
arguments against methodological naturalism work
by redefining it. He does not adhere to the tradi-
tional descriptions articulated by Judge Jones or
even Nancey Murphy, whom he cites in his own
definition. In the original context, Murphy’s phrase
“creative intelligence” clearly refers to a transcendent
supernatural being, not to just any intelligent agent.?
Very few scientists and scholars would agree with
Meyer that science tries to explain all phenomena by
reference to strictly nonintelligent causes. The true
disagreement is over whether supernatural causation
can be identified using the methods of science.
Meyer’s claim of a circular argument is a classic
equivocation fallacy.

Meyer goes on to argue that methodological natu-
ralism is constraining. As he points out, numerous
fields of science study or look for signs of intelli-
gence: archaeology uses cultural artifacts to recon-
struct past human activity; forensic science examines
evidence left at a crime scene to determine who was
responsible; and the SETI (Search for Extraterrestrial
Intelligence) project looks for alien communication
from outer space. If these endeavors do not count
as science according to methodological naturalism,
Meyer argues, then methodological naturalism must
be too restrictive a criterion for what constitutes sci-
ence. It is easily seen, however, that these fields do
abide by the traditional definition of methodological
naturalism, which only excludes supernatural expla-
nations, not all intelligent causes.

Meyer further contends that, in many -cases,
methodological naturalism does no harm, but nei-
ther is it necessary. He gives an example: if someone
answers the question, “How does atmospheric pres-
sure affect crystal growth?” by saying, “Crystals
were designed by a creative intelligence,” she has,
according to Meyer, entirely missed the point—the
answer should be about the relationship between
gases and crystals. The question itself motivates the
kind of answer it receives, and there is no need to
prohibit inferences to a creative intelligence.?”

This is true up to a point, but not all scientific
questions are posed so specifically. What if the
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question were instead, “What makes a crystal
grow?” We could imagine a team of scientists going
to great lengths to quantify crystal growth under
different pressure and temperature conditions, and
with different mineral compositions, only to have
someone suggest that it was God —or the scientists
in the laboratory!—that made the crystals grows.”
While technically a legitimate response, it also
misses the spirit of the question and still leaves
open the question of how: the appeal to intelligence,
supernatural or otherwise, does not actually answer
the mechanistic question we seek to answer.

As can be seen in many of their writings, ID theo-
rists believe that modern science is fundamentally
flawed. In their view, we ought not to assume that
all natural phenomena have a natural explanation.
And certainly, as a Christian who believes that God
sometimes chooses to work outside of his regular
chosen means of ordering the world,? I agree.
I question whether science is equipped to investigate
miracles, not whether they occur. Miracles appear,
to me at least, to be in the blind spot of science.

The great Cambridge astrophysicist Sir Arthur
Eddington gave a memorable analogy to illustrate
the limitations of science:

Let us suppose that an ichthyologist is exploring

the life of the ocean. He casts a net into the water

and brings up a fishy assortment. Surveying his
catch, he proceeds in the usual manner of a scientist

to systematise what it reveals. He arrives at two

generalisations: (1) No sea-creature is less than

two inches long. (2) All sea-creatures have gills.

These are both true of his catch, and he assumes

tentatively that they will remain true however

often he repeats it.3

One can immediately see the folly of assuming that
the net can sample all the sea creatures in the ocean.
Neither can science capture all of reality, including
the possibility of God’s direct action in natural
history.

Importance of the
Doctrine of Creation

Many have framed the concept of methodological
naturalism as meaning that when scientists go to
work, they either pretend that God does not exist or
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that he is inactive in the physical world. For example,
William Dembski and Jonathan Witt write,

[Methodological naturalism] affirms not so much
that God does not exist as that God need not exist.
Its message is not that God is dead but rather that
God is absent. And because God is absent, intellec-
tual honesty demands that we get about our work
without invoking him.3!

Clearly, if this is how people understand the prac-
tice, as I once did, there is justifiable concern.
No Christian, even for professional reasons, can or
should proceed this way, for to do so would quickly
lead to a deistic or even atheistic perspective.

This mistaken formulation is no doubt due in part
to the use of the word “naturalism.” Biologist Denis
Alexander argues that methodological naturalism is
perfectly sensible as a practice but as a term it can
easily be confused with philosophical naturalism.

We don’t call Christian accountants “naturalistic”
because of the absence of theological terminology
as they check the company accounts, any more
than we expect our doctor to use theological lan-
guage when she tells us that we've got the flu,
or the mechanic to refer to biblical texts when
servicing our car. The absence of specific refer-
ences to God does not render our lives suddenly
“naturalistic.”32

Alexander suggests we drop the term “methodologi-
cal naturalism” and simply talk about scientific
explanations instead. While this seems like wise
counsel indeed, it is hard to imagine that eliminating
the term would resolve all problems—especially
since the meaning of science itself has proven so
difficult to nail down.

For scientists to consciously glorify God in their
practice of methodological naturalism, I believe that
they must have a full-bodied embrace of the doctrine
of creation, such as that articulated by Robert Bishop
in an essay on the BioLogos website.*® Bishop points
out many aspects of the doctrine that are relevant
to science, but here I will comment on just two.

We have already noted that science arose out of
a Christian worldview that assumed intelligibility
and regularity in the created order. Theologians
speak of creation having contingent rationality:
not only is creation dependent on God’s continual
sustaining work, but God created freely, not out of
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compulsion. He could have created in any number
of ways but chose to do so in a way that is at least
partially intelligible to us through the means of
common experience and scientific testing. Because
of this contingency, we cannot simply reason our
way to an accurate picture of the natural world.
Consistent with the biblical invitation to “taste and
see that the Lord is good” (Ps. 34:8), we are called
to explore God’s creation with our senses and their
technological extensions.

Creation also has functional integrity, meaning it
has the capacity to be what God intends it to be in
Christ. As Bishop points out,

The regularities God established in creation that
minister to and provide the capacity for creation
to become what God calls it to be are the same
regularities that scientists study.3*

Functional integrity does not entail an independently
functioning creation, however. In thinking about
natural laws, no doubt many of us envision a mechan-
ical clockwork universe. But the God of the Bible is
not distant from his creation—in Christ “all things
hold together” (Col. 1:17). G. K. Chesterton imagines
God sustaining creation with the energy and playful-
ness of a child:

A child kicks his legs rhythmically through excess,
not absence, of life. Because children have abound-
ing vitality, because they are in spirit fierce and
free, therefore they want things repeated and
unchanged. They always say, “Do it again”; and
the grown-up person does it again until he is
nearly dead. For grown-up people are not strong
enough to exult in monotony. But perhaps God
is strong enough to exult in monotony. It is pos-
sible that God says every morning, “Do it again”
to the sun; and every evening, “Do it again” to
the moon. It may not be automatic necessity that
makes all daisies alike; it may be that God makes
every daisy separately, but has never got tired of
making them. It may be that He has the eternal
appetite of infancy; for we have sinned and grown
old, and our Father is younger than we. The
repetition in Nature may not be a mere recurrence;
it may be a theatrical ENCORE.3>

Probably few of us think about divine action in this
way, but I suspect it is closer to the spirit of bibli-
cal Christianity than the functional deism so perva-
sive in our churches today.*® Perhaps surprisingly,
methodological naturalism frees us to envision God
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not as periodically “intervening” in our world
(a word which connotes meddling or tampering),
but as faithfully and lovingly preserving, redeeming,
and remaking all things in Christ. Methodological
naturalism, when practiced by a Christian, presup-
poses the sovereignty and consistent sustaining work
of God.

Some Advantages of
Methodological Naturalism

Peterson calls methodological naturalism

the idea that we should view science as a certain
epistemological portal that we have refined over
time and through which people of different reli-
gions, philosophies, and moral theories can make
progress explaining natural phenomena by refer-
ence to natural causes.?”

At the beginning of this article, I touched on my
own pleasant experience of the communal nature
and truth-generating power of science, despite the
diverse worldviews of my lab-mates. Unfortunately,
these dual aspects of science have contributed to
a serious problem. The fact that science is so success-
ful irrespective of one’s religious persuasion has led
to the perception that science is about facts, while
faith is a mere matter of opinion. In reality, science
and faith are not comparable per se —the better par-
allel is between science and theology, both of which
generate truth claims through use of faith and rea-
son. As illogical as it is, many have concluded that
science is the basis of all true knowledge (that is, sci-
entism) and that it may even represent a promising
foundation for civil society. Lest we hold science
itself responsible for this unfortunate development,
we should remember that it is the good and noble
things in life that make for the most seductive idols.?®
The fact that many in our age have worshiped at
the throne of scientific progress does not mean that
the practice of science is deeply flawed.* As a scien-
tist, I see the collaborative success of science to be
among the strongest and most pragmatic arguments
for methodological naturalism. It just works.

Methodological naturalism also spurs us on
toward deeper investigation of the natural world.
What journal would accept a paper in which the
author argued that stars form from the spirits of our
ancestors, or that a tricky step in a chemical reaction
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proceeds by the help of angels? These examples are
silly, but the history of science is rife with examples
of now-understood phenomena that were once
attributed to the divine. With each new discovery,
God’s sphere of activity seemed to shrink. While it
may be argued that this concern does not merit a full
prohibition against appeals to supernatural causa-
tion, it does seem that such examples have occurred
frequently enough to cast doubt that God is ever
a good explanation. Recognizing God’s governance
over all of creation—whether we understand it or
not—helps us avoid the temptation to invoke a mira-
cle for some particular phenomenon.

Similarly, methodological naturalism prevents us
from demeaning God by pitting him against his own
creation. If it is to be either God or nature, we risk
bringing God down to the level of a second cause
such as photosynthesis or gravity. This way of think-
ing also tends to diminish God’s regular sustaining
activity in those parts of nature that we do under-
stand. Methodological naturalism, paradoxically,
helps us to appreciate perfectly legitimate non-
scientific explanations. For example, a farmer can
consider a rainstorm as an answer to prayer without
rejecting the meteorological explanation for why it
occurred.*’ Causation is not a zero-sum game.

Methodological naturalism further prevents us
from trying to use science to answer ultimate,
“worldviewish” questions.*! Although it ably an-
swers the “How” questions, science will always fail
to answer the “Why” questions. How many times
have we heard the New Atheists declare that science
eliminates the need to believe in God? Equally disas-
trous are those attempts by well-meaning Christians
to prove God’s existence using science. Both sides
give too much authority to science and fall prey to
scientism. Methodological naturalism is a sensible
safeguard against such worldview creep.

Finally, coming back to a practical argument,
science depends on empirical evidence and testing.
Since God (or the Intelligent Designer, as the ID com-
munity would say) is free and unpredictable, virtu-
ally any empirical observation could be explained
as a result of design. Anyone who argues against
design based on flaws in the system can be thus
rebuked (and rightly so): who are we to say what the
Designer would or would not do? So, then, how do
we test hypotheses if we cannot make predictions?
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Meyer argues that ID theory can be tested by com-
paring it to all other hypotheses. If design has more
explanatory power than all the others, it should be
accepted as an inference to the best explanation. The
problem, of course, is that the correct hypothesis
may not yet be on the table. By practicing method-
ological naturalism, one does not deny the presence
of design or teleology in the created order but sim-
ply removes it from the purview of science. And this,
as we have already seen, is fine—as long as we see
science as just one (albeit powerful) window into
reality.

Conclusion

Far from leading us down a slippery slope to deism
or atheism, methodological naturalism is a wise
practice for Christians. Limiting science to natural
explanations may not successfully uncover all the
causes at work within our world, but this should
not trouble us in the least—after all, it is not the job
of science to provide a comprehensive view of
reality.

Today, methodological naturalism is often mis-
used to remove all reference to God or spiritual
things from science. The version of methodological
naturalism I have defended here is consistent with
the view of Christian natural philosophers and sci-
entists of previous ages who sought to honor God
through their study of his creation. Methodological
naturalism, along with the doctrine of creation,
gives us freedom to explore God’s regular means
of creating and sustaining the material world.
In doing so, we can bring our Creator greater glory
and praise. £
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Science and Technology
In Service of the Poor:
The Case of the Coconut

Walter L. Bradley

hen I moved from Texas A&M Uni-
versity to Baylor University in 2002,
my goal was to redirect my research

activities from high-performance polymeric com-
posite materials for the United States Air Force and
NASA to something that would directly benefit the
poor in developing countries. But what might this
be? I started this journey of discovery by trying to
determine the demographics of the poor in develop-
ing countries and learned that 80% of the 2.7 billion
people who live on less than $2/day are poor farmers
who have 2-5 acres of land.

Through John Pumwa, a former PhD student of
mine at Texas A&M who was from Papua New
Guinea, I learned that there were 11 million coconut
farmer families around the world (see figure 1) who
make $500/year selling the white coconut “meat”
from the ~5,000 coconuts/year each family harvests
for 10¢/coconut. These families live within ~20° of
the equator where coconut trees grow and bear fruit
(see figure 2).

Volume 65, Number 1, March 2013

Communication

Walter L. Bradley

Figure 2. Regions inside the dark boundaries are locations where
coconuts grow.

In this communication, I would like to share the
details of my quest to make a difference in the lives
of these farmers, both economically and spiritually.

Coconut Biodiesel for Sustainable,
Worldwide Rural Electrification—
The Impossible Dream

Pumwa took a one-year sabbatical leave from his
position as department head of mechanical engineer-
ing at the University of Technology in Papua New
Guinea to come to work with me at Baylor University
in 2004. Our initial goal was to determine if we could
make biodiesel from coconut oil to provide electricity
in rural villages around the world, such as the one
where he was born in Papua New Guinea. Vegetable

Walter Bradley earned his PhD in materials science and
engineering at the University of Texas (Austin). He was the
president of ASA in 2009 and is now a Distinguished Professor
of Mechanical Engineering at Baylor University and an elected
Fellow of the American Society for Materials.
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oils including coconut oil must be converted into
long-chain hydrocarbons (10-15 carbon atoms in
length) to be utilized as fuel in diesel engines. The
normal process to make this happen is called trans-
esterification, and is typically done using methanol
in a mixture of one part methanol to five parts vege-
table oil. We were able to demonstrate that coconut
oil can be used to make a wonderful biodiesel fuel

(see figure 3) that created sweet-smelling exhaust
fumes and reduced engine friction.

Figure 3. John Pumwa and Walter Bradley making their first batch
of coconut oil biodiesel.

Unfortunately, methanol is not available in rural
villages and rural villagers would not have money
with which to purchase methanol, even if it were
available.

Pumwa returned to Papua New Guinea while my
research group at Baylor in 2005-2006 proceeded to
explore a substitute for methanol in the transesteri-
fication step that villagers could make for themselves,
namely, ethanol. With chemical stockroom-grade dry
ethanol (essentially free of water), we made excellent
biodiesel fuel from coconut oil. With 0.5 wt% water
in the ethanol, we made acceptable biodiesel fuel
from coconut oil. But with 1.0 wt% water in the etha-
nol, the transesterification process was poisoned, and
we made soap instead. It is essentially impossible to
make ethanol containing less than 1.0 wt% water in
a rural village using a distillation still, so we had
to abandon our “impossible dream” of providing
sustainable rural electricity around the world. Any
reader who is a chemist should ponder this challeng-
ing research project with its huge potential to benefit
the poor in developing countries. How can biodiesel
be made from vegetable oil using a chemical process
that utilizes a chemical that villagers can create in
a rural area?
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Plan B—Creating Biocomposite
Materials from Coconut Shell and
Coconut Husks: The Possible Dream

Next we turned our attention to the 50 billion kilo-
grams of agricultural waste created each year in the
production of coconut oil. What unique combina-
tions of physical properties might biomass in coco-
nut husks and shells have that would not only be
useful but would also have a competitive advantage
in providing market opportunities and value for this
abundant but poorly utilized agricultural waste?

There are currently relatively few markets for the
coconut shell and husk. Consequently, the shell and
husk are often burned as fuel or as agricultural waste
(see figure 4), providing little or no economic benefit
to the farmers. The goal of my research since 2006
has been to create polymeric composite materials
that utilize coconut fiber (called coir) and coconut
shell powder as functional fillers in polymers such
as polypropylene, giving significantly enhanced
value to the 50 billion kilograms of agricultural
waste that is owned by poor coconut farmers.

waste worldwide.

A cross section of a coconut is seen in figure 5,
with the primary constituents being the husk that
surrounds the coconut, the shell of the coconut, and
the white coconut meat, usually called copra. The
coconut husk consists of 50 wt% fiber called “coir”
and 50 wt% pith, which is a fine, powdery biomass.
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The Properties and Use of the Coconut Husk

What are the physical properties of the various
constituent parts of the coconut husk and what com-
mercial opportunities do these properties provide?

Husk Pith

Husk Fiber (Coir)

Shell
Meat (Copra)

Figure 5. A cross section of a coconut husk and imbedded coconut
shell.

The pith can absorb ten times its weight in water and
is already widely used in horticultural applications.
The function of the husk in nature is to absorb the
impact energy from a 60-80-ft fall so that the seed,
the coconut, is not broken. The husk must also pro-
tect the seed from fire and microbial attack. As a
result, the coconut fiber has an unusually high elon-
gation of 25-30% compared to most natural fibers
with an elongation of only 1-3%. This gives excellent
formability when it is used in nonwoven fabric
composites.

The high lignin content of more than 35% makes
the fiber resistant to microbial attack and difficult to
burn. Natural fibers that are susceptible to microbial
attack develop odor problems in service. The coir
fiber has a remarkable structure (see figure 6) that

WD10mm SS70 25Pa x500 50um

BES 10kV
02 Jun 2011

Figure 6. Cross section of a coconut fiber as seen in SEM showing
a remarkable honeycomb-like structure.
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gives it a very high stiffness-to-weight ratio, which
reduces the cost per pound (it has a honeycomb-like
core) and makes it particularly attractive for automo-
tive applications. Finally, the coir fiber has a fiber
diameter of ~200 um, while most natural or synthetic
fibers are ~50 um in diameter. Flexural rigidity is
proportional to the diameter.

Coir fiber can be blended with a synthetic
“binder” fiber such as polypropylene or polyester
and processed into a nonwoven fabric composite by
carding and needle punching or by air-laid process-
ing. The fabric composite can then be processed into
parts such as door panels for automobiles, as seen in
figure 7, or mattresses for beds, cushions for furni-
ture, or many other applications.

Figure 7. A. Coconut husk contains fiber and pith; B. Coconut fiber
is blended with polypropylene fiber to make a felt; C. Automobile
door panel made by heating felt and compression molding it; D. Felt
after compression molding.

The high fiber elongation of coir, as compared to
other natural fibers, provides excellent formability
for production of parts by compression molding of
nonwoven fabric composites that utilize coir, as seen
in figure 8.

One part in the 2012 Ford Focus is manufactured
using coir fiber in a nonwoven fabric composite.
Ford Motors nominated this part of an automo-
tive innovation award from the Society of Plastics
Engineers in 2011, and it was selected as the first
runner-up in its category of sustainable materials.
Several major nonautomotive applications are at
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various stages of development in collaboration with
major companies.

Figure 8. Excellent formability in compression molding of non-
woven fabric composites with 50 wt% coir.

The coir research and development work was
made possible by two grants from the National Col-
legiate Inventors and Innovators Alliance (NCIIA)
totaling $40,000 and subsequently by three National
Science Foundation Small Business Innovation
Research Grants totaling $1.1 million.

The Properties and Use of the Coconut Shell

What are the physical properties of the various
constituent parts of the coconut shell and what com-
mercial opportunities do these properties provide?

it
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Flgure 9. Coconut shell.

Coconut shell is extremely dense (1.2 g/cm® com-
pared to most wood at 0.3-0.6 g/cm?), which makes
it very hard (four times harder than maple and
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ten times harder than pine). Its high lignin content
makes it resistant to attack by microbes including
mold, and also more difficult to burn.

The coconut shell can be processed into coconut
shell powder (CSP) (see figure 10) and utilized as
functional filler in plastics such as polypropylene to
increase their hardness and stiffness. The coconut
shell powder is eight times as hard as polypropylene
and can easily double the stiffness of polypropylene
when added at the level of 40 wt% as functional

filler. It can be used in applications in which con-
sumer goods are manufactured using injection mold-
ing, extrusion, or thermal forming (see figure 11).

SEl 15kV WD19mm  SS50 x160

100“m L —
24 May 2011
Figure 10. Coconut shell powder as seen in a scanning electron

microscope.
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Figure 11. Examples of consumer goods that can be made from
coconut shell powder (CSP).
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Joint development projects with major manufac-
turing companies are already underway, with mul-
tiple products to be introduced in 2013 that utilize
coconut shell powder as a functional filler in

polypropylene.

Benefits to the Poor in Developing Countries
Production facilities have been purchased in Indone-
sia by Natural Composites Inc., the company that
I founded in partnership with Christian friends who
share my vision of helping poor people in develop-
ing countries in a for-profit company. This facility
is capable of producing 10 million pounds of coco-
nut shell powder per year and provides employment
for ~100 people working in the plant. The employees
are treated extremely well and are thankful to have
a job to support their families. The number of em-
ployees should grow significantly over time as the
use of coconut shell powder as a functional filler
in polypropylene, and coir as a constituent in non-
woven fabric composites, expands. We also antici-
pate creating other production facilities in the
Philippines, India, Sri Lanka, Brazil, and maybe in
a country in the Caribbean.

We also plan to develop cooperatives with the
coconut farmers so that we can buy coconut husks
and shells from them directly. Currently, we buy
from middlemen. Direct buying will allow us to pro-
vide more benefits to the coconut farmers and to
build relationships with them. Rather than paying
a premium for what is currently a very cheap com-
modity (even free in some cases), we will seek crea-
tive ways to benefit the farmers and their families,
such as by providing vouchers for their children to
go to nearby schools that would be created by con-
cerned Christian businessmen and churches, or by
providing fertilizer to help them double the yields
of their coconut trees.

Concerning our employees and our coconut
farmer suppliers, we plan to bless them by dealing
with them in a Christ-like manner and, over time,
by taking the opportunity to share the love of Christ
with them.

Personal Postscript
When I moved from Texas A&M University to
Baylor University in 2002, my goal was to redirect
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my research toward something that would directly
help poor people in developing countries. I had
no idea what that might be. God has led me on
an amazing faith-stretching journey for which the
past thirty years of my life were a preparation. The
skills I developed and the friends I made prior to
coming to Baylor have become the technical tools
I needed and the partnerships I must have to be
successful in this venture. It is very clear to me that
“unless the Lord builds the house, those who build
it labor in vain” (Ps. 127:1a).

When I was asked by ABC News in 2009 how
I ever thought to use coconut husks to make automo-
bile interior parts, they assumed that I would explain
how I tirelessly tried every natural fiber and deter-
mined, by a process of elimination, that coir was the
best. But God directed me to coir as he brought to
my attention, through John Pumwa, the plight of
the poor coconut farmers. Happily, their agricultural
waste was pregnant with possibilities. The amazing
band of brothers and sisters who have become part
of this journey include former members of a young
married couples Sunday School class that I taught
twenty years ago, friends from a Christian business-
men’s annual ski conference in Colorado over a
period of ten years, and a whole host of students
whom God brought to my classes, especially John
Pumwa, the first student from Papua New Guinea
to earn a PhD in engineering and whose parents
were the first in his mountain village to accept Christ
as their Savior many years ago.

Oddly enough, I was diagnosed with leukemia
about the time I started this journey, with a life
expectancy of three years. Here I am seven years
later, living on “borrowed” time, doing perhaps the
most important work of my life. When I was first
diagnosed with leukemia, I prayed to God for fifteen
more years, just as Hezekiah did, with the promise
that I would try to be a better steward than he was
with such a gift. This work is my down payment
on that promise. Hopefully, God will grant me the
privilege of seeing it come to full bloom. b

ASA Members: Submit comments and questions on this article

at www.asa3.org > FORUMS - PSCF DISCUSSION.
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ENVIRONMENT

MAKING PEACE WITH THE LAND: God’s Call to
Reconcile with Creation by Fred Bahnson and Norman
Wirzba. Downers Grove, IL: InterVarsity Press, 2012.
182 pages. Paperback; $15.00. ISBN: 978-0830834570.

This book is the seventh in the Resources for Reconcili-
ation series published by the Duke Divinity School
Center for Reconciliation and InterVarsity Press. As
stated in the preface of this book, the purpose of this
series is to address “what it means to pursue hope in
areas of brokenness, including the family, the city, the
poor, the disabled, racial and ethnic divisions, violent
conflicts, and the environment.” While the first six
books in the series focus primarily on broken relation-
ships among people, this book is centered upon
the need to reestablish proper relationships between
people and the land.

Each book in this series has two authors, one in the
field of practice or grass roots experience and the other
from a university setting with a background in theol-
ogy. Fred Bahnson is a permaculture gardener, former
director of Anathoth Community Garden in North
Carolina, and a pioneer in church-supported agricul-
ture. Norman Wirzba is a research professor of theol-
ogy, ecology, and rural life at Duke Divinity School.
He is the author of Food and Faith, Living the Sabbath,
and The Paradise of God. In Making Peace with the Land,
Bahnson wrote chapters two, four, and six, while
Wirzba wrote chapters one, three, and five; so the chap-
ters alternate between theology and practice.

One problem that this book addresses is the dream
of the “abundant mirage.” We in the United States have
become so accustomed to an inexpensive, continuous
supply of food that we have come to mistake this for
reality, when it is actually an unsustainable dream that
cannot endure past the oil age. This demand for in-
expensive food is slowly but surely destroying life on
our planet as well as the soil upon which life depends.
One of the main causes of this problem is the separation
of people from the land, which leads to “ecological
amnesia.” This separation takes two forms. First, many
of us are physically separated from the land as far more
people now live in cities than on farms. Today’s forms
of urban and suburban life make it likely that people
will not appreciate where their food comes from or
what processes have been used to make this inexpen-
sive food available in abundance. The second form of
separation is existential: the loss of practical, working
relationships that can teach us about our dependence
upon other creatures and the land and watersheds
which support them.

52

The authors argue that today’s churches are failing
to address this problem because many Christians suf-
fer from a “reconciliation deficit disorder.” The source
of this disorder is the belief that Jesus Christ came
only to reconcile broken relationships between people
and God or between people and people. But as the
Apostle Paul writes in Col. 1:20, God has reconciled
“all things” to himself through Jesus Christ; and again
in 2 Cor. 519, God was in Christ reconciling the
“world” to himself. On the basis of these and other
passages of Scripture, Christians must come to realize
that God desires all of creation—human and non-
human, living and nonliving—to be reconciled with
each other and with God. We were created not only
for intimacy with God and with others but also for
intimacy with the land.

How can the problems of the “abundant mirage”
and “reconciliation deficit disorder” be solved? As far
as the first problem is concerned, the book offers the
solution of “regenerative agriculture” or “agroecology.”
The underlying idea is that the ecosystems in which we
find ourselves are far more adept at growing things
than we are. Making ourselves students of these eco-
systems is what it means to serve and preserve the fer-
tile soil that God has entrusted to our care (Gen. 2:15).
This can be done by replacing monoculture agriculture
with polycultures, through no-till farming and rota-
tional grazing livestock systems, and with other
types of regenerative agriculture such as permaculture,
biodynamic agriculture, and agroforestry (p. 97). Sev-
eral examples of organizations that are putting these
methods into practice are described in the book. They
include an agroforestry project called Sowing Seeds
of Change in the Sahel region of Niger, a perennial,
polyculture form of agriculture developed at the Land
Institute in Salina, Kansas, and the Global Farm spon-
sored by the Educational Concerns for Hunger Organi-
zation (ECHO) based in southwestern Florida. The
Urban Rooftop Garden developed at ECHO serves as
a model for a movement that can provide food for
the poor in cities around the world.

The authors also provide practical ways in which
the second problem of “reconciliation deficit disorder”
can be addressed. One suggestion involves converting
our churches from places of consumption to places of
food production. Examples include “church supported
community gardens, permaculture parishes, transition
churches, and apostolic farms that feed entire neigh-
borhoods.” In order to make this happen, seminaries
need to train future pastors in the “agrarian arts, eco-
logical literacy, and sunshine-powered living” (p. 109).
Bahnson documents his own experiences with
Anathoth Community Garden sponsored by a rural
Methodist church in Cedar Grove, North Carolina, as
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an example of how individual churches can become
places of food production. Since gardening is a form
of work that describes God’s relationship to creation,
participating with God in this work of gardening is
something that Christians are encouraged to consider
even in their own backyards.

As stated in the preface, the ministry of reconcilia-
tion is not reserved for experts. This book was written
to equip all of God’s people to be more faithful ambas-
sadors of reconciliation in regard to the land. Study
guide questions, along with notes and recommenda-
tions for further reading, are included at the end of the
book to help accomplish this goal. Many Christians
need to learn again how to live sacramentally in “God’s
garden.” This book provides the biblical vision along
with down-to-earth examples that can help to make
this happen.

Reviewed by |. David Holland, Associate Professor of Biological Sci-
ence, Benedictine University, Springfield, IL 62702.

Y Ercs

AN INTRODUCTION TO EVOLUTIONARY ETHICS
by Scott M. James. Malden, MA: Wiley- Blackwell, 2011.
240 pages. Paperback; $34.95. ISBN: 9781405193962.

Scott M. James’s book is a fine and helpful overview of
many of the issues pertaining to evolutionary ethics.
James does a good job not only in presenting the vari-
ous positions, but he also does so in a fair and unbiased
manner. This enables the reader to consider the posi-
tions and make up his or her own mind regarding
them. The book is divided into twelve chapters and two
major parts. The first part discusses the nature of moral
psychology after Darwin and the second part considers
the so-called fact-value divide (“Hume’s guillotine”)
and how this does or does not affect the construction of
a moral philosophy after Darwin.

In chapter 1, James presents the evidence for
evolution and explains the meaning of natural selec-
tion. He points to several sources of potential mis-
understandings of these concepts. James makes it clear
that he rejects both genetic and environmental deter-
minism, stating that a central issue for evolutionary
ethics is moral responsibility.

Chapter 2 is an extensive discussion of altruism and
why it is both a problem and a challenge to explain
within a Darwinian framework. The central issue is
why does altruistic behavior persist when we would
expect a world of pure egoists? James discusses and
explains inclusive fitness, reciprocal altruism, group
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selection, and the nature of Hamilton’s Rule. He also
furnishes an extensive discussion of the Prisoner’s
Dilemma, a fictionalized decision procedure based on
contemporary game theory in which two individuals
must determine whether to cooperate or defect in the
light of the various cost-benefit pay-offs of each posi-
tion. The dilemma highlights that cooperation delivers
real benefits as long as others are willing to trust and
play along.

In chapter 3, James furnishes us with a set of traits
which make moral creatures moral. In addition,
he traces an evolutionary story line in the emergence of
our moral sense. He discusses what it means to say that
natural selection does not necessarily have to select for
what is intrinsically valuable. It can select for various
intermediate goods (e.g., clear complexion, lustrous
hair, full breasts) as a pathway to what is intrinsically
valuable (female fertility). James suggests that the same
holds true for morality. Our earliest ancestors did not
have to calculate the long-term benefits of cooperative
alliances (intrinsic good); they only had to resist the
temptation, the pressure to refuse to cooperate (inter-
mediate good).

So the adaptive problem in need of solution was
this: design individuals to establish and preserve
cooperative alliances despite the temptation not to
cooperate. (p. 59)

Natural selection, says James, shaped us into the sort
of beings who can think morally, that is, creatures who
will overcome their suspicions and commit themselves
to certain cooperative arrangements. James suggests
that religion, in the form of religious rituals, may have
evolved in tandem with ethics because religion usually
involves some sort of “signaling” (p. 61) to others of his
or her fidelity to the values of the community (via dress,
cleansing, ritual, ascetic practices, etc.), and hence his
or her trustworthiness. Religion, thus, promotes group
identity and cohesion.

Chapter 4 is dedicated to the subject of punish-
ment—what happens to those individuals who violate
various social prohibitions of the community. He dis-
cusses when people punish, why they punish, how
punishment benefits the individual and the group, and
how punishment is related to reputation and feelings of
guilt. In order to do this, he examines several psycho-
logical studies employing games related to punishment
(the Ultimatum Game, the Dictator Game, and the
Public Goods Game). The importance of “tit-for-tat”
as a possible candidate for how moral thinking got off
the ground is also discussed.

Chapter 5 focuses first on the relation of feelings to
the development of the moral mind. James then moves
on to the question of whether morality is learned or
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innate. Some argue that it is innate, that just as there is
(a la Chomsky) a universal grammar, so also there is
a universal moral sense. This, says James, would sup-
port the idea that morality is a product of evolutionary
forces. Others doubt that this is so. Philosophers such
as Jesse Prinz think that the diversity of moral codes
and practices argues against this position. Prinz also
thinks that children may have learned the moral rules
that many take to be innate. James suggests that even
if the position that morals are innate is vindicated,
this does not, in itself, definitively show that morality
is a product of evolution. He says that morality may
be a side consequence of having bigger brains or it
may have come into existence as a result of divine
inspiration.

Chapter 6 begins the discussion about whether evo-
lutionary ethics can bridge the supposed gap between
facts and values first introduced by David Hume. Her-
bert Spencer contends that, in human beings, nature
has evolved a moral sensibility that checks selfish con-
duct and leads to “permanently peaceful’ communi-
ties” (p. 125). Thus, the moral sensibility necessary to
peaceful coexistence and the product of natural selec-
tion is identified as the good or “more evolved con-
duct,” and the bad is the “relatively less evolved”
conduct (p.126). Hence, Spencer virtually identifies
what is natural (how we came to be what we are)
with the good (or how we ought to be). Spencer simply
assumes that there is no gap between what is and what
ought to be, or that if it exists, he has bridged it.

The problem of deriving an “ought” from an “is” is
considered in chapter 7. James does a very good job of
explaining the nature of Hume’s claim and how it
relates to evolutionary ethics, especially to the assump-
tions of Spencer as stated above. Hume's basic claim is
that prescription cannot be derived from description,
no matter how exhaustive such descriptions may be.
Hume was arguing for the autonomy of moral theory,
namely, that disciplines outside moral philosophy can-
not offer any insight into the nature of morality. The
fact/value split would, James maintains, check any sort
of arguments in favor of social Darwinism where
descriptions of nature (e.g., “survival of the fittest,”
“might makes right”) should be taken as premises lead-
ing to a conclusion of how we ought to live.

Chapters 8 and 9 are rather technical considerations
of the philosopher G. E. Moore’s attempt to strengthen
“Hume’s Guillotine” (the fact/value divide) in order
to make the divide absolutely unbridgeable (p. 143).
James explains Moore’s position in terms of what he
calls the “open question test.” We need not delve into
the details of this discussion, but James claims to show
that both Spencer and E. O. Wilson commit Moore’s
naturalistic fallacy in their implicit identification of
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what is natural with what is good (pp.146-8). He
considers the proposals of philosophers John Searle
and James Rachels to cross the fact/value divide, along
with several criticisms of their attempts.

The last three chapters (10-12) deal with the topic
of evolutionary antirealism, the position that, after
Darwin, morality cannot claim any mind-independent
objectivity. According to Wilson and Michael Ruse, our
belief in the objectivity of moral standards is simply
a trick played on us by natural selection to get us to
cooperate with each other. Our moral standards are
nothing but the “idiosyncratic products of the genetic
history of [our] species and as such were shaped by the
particular regimes of natural selection” (p. 170).

James discusses briefly the work of Richard Joyce
and Sharon Street. Both of them affirm and extend the
work of Wilson and Ruse. Both Joyce and Street advo-
cate suspension of belief in moral principles and a gen-
eral agnosticism regarding what our moral duties are.

James proposes and discusses several options for the
evolutionary realist, as well as objections to the various
realist proposals. James is well aware that objectivity is
tricky for those who maintain that natural selection has
played an important role in the development of moral
consciousness:

If moral realism is to have a chance, then there
needs to be a way of understanding, on the one
hand, how natural selection played a critical role
in shaping our moral minds and, on the other,
how this can be reconciled with an account of
moral facts that can sufficiently underwrite the
distinctive character of moral judgment. (p. 208)

This is, indeed, a fair statement of the task of the
evolutionary realist. Recommended for all undergradu-
ate libraries in the sciences and humanities.

Reviewed by Lloyd W. ]. Aultman-Moore, Professor of Philosophy,
Waynesburg University, Waynesburg, PA 15370.

) HISTORY OF SCIENCE

AMERICAN GENESIS: The Evolution Controversies
from Scopes to Creation Science by Jeffrey P. Moran.
New York: Oxford University Press, 2012. 196 pages.
Hardcover; $29.95. ISBN: 9780195183498.

In a 2012 speech, Georgia Congressman Paul Broun
proclaimed that the world was only 9,000 years old and
had been created in “six days as we know them.” He
also declared his opposition to evolution, describing it
as “lies straight from the pit of Hell ... to try to keep me
and all the folks who were taught that from under-
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standing that they need a savior” (Matt Pearce, “U.S.
Rep. Paul Broun: Evolution a lie ‘from the pit of hell,””
Los Angeles Times, 7 October 2012). These remarks drew
national attention, in part because Broun is a physician
and a member of the US House Committee on Science,
Space and Technology, which oversees both NASA and
the National Science Foundation.

Although some commentators expressed concern
that national science policy was being made by some-
one who held such beliefs, Broun’s views are consistent
with the views of 40% of respondents in a 2010 Gallup
poll (Doug Mataconis, “40% of Americans, Majority
of Republicans, Reject Evolution,” Outside the Beltway,
18 December 2010). It seems clear that one of the most
technologically advanced countries in the world also
remains one of the most religious and most opposed to
Darwin’s theory. This issue is often depicted simply as
a conflict between science and faith, led by Christians
who interpret the book of Genesis literally. Jeffrey P.
Moran’s examination of the history of American anti-
evolutionism, however, shows that social forces “have
intersected with the antievolution impulse in ways that
shed light on modern American culture” (p. x). Using
sources such as speeches, newspaper articles, and the
research of prominent scientists and religious activists
alike, Moran (a professor of history at the University of
Kansas) explores how social forces and anxieties about
changes in society shaped the various ways that Ameri-
cans responded to Darwin in the early twentieth cen-
tury and over the last fifty years.

Moran begins with a brief overview of the historical
relationship between faith and science, arguing that
for many centuries the two peacefully coexisted and
even supported each other. Although natural selection
posed a challenge to this relationship, many mainline
religious leaders and upper-level educators in the
United States initially embraced a notion of theistic
evolution. By the 1925 Scopes trial, however, America
had become a hotbed of antievolutionism due to
unique national characteristics. The Protestant majority
was hostile toward anything that contradicted a literal-
ist interpretation of scripture, viewed antievolutionism
in the context of broader cultural concerns, and used
the democratic process to enact its concerns into law.
After this introduction, Moran examines antievolution-
ism through the lenses of gender, geography, race,
morality, and higher education. At each turn, he shows
both how activists were motivated by these broader
identity concerns, and how women, African Ameri-
cans, southerners, religious leaders, and educators
themselves were involved. Although the early chapters
focus on the Scopes era, they also briefly describe how
these issues persist into the present day.
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As the 1920s brought an expansion of women'’s
voting rights, public high school education, and
cultural experimentation, religious conservatives saw
antievolutionism as a way to cling to tradition, espe-
cially the notion of women as domestic defenders
of morality. Ironically, the passage of the twentieth
Amendment also empowered conservative women to
take a more active role in the movement. Furthermore,
the combative discourse of antievolutionism was
shaped in part by Protestant male anxieties about the
emasculating effects of modern society. Resistance to
Darwin was also important for regional identity. While
antievolutionism began in the North, southern activists
used its ideas to assert a traditional, populist southern
identity and to reject the values of their northern oppo-
nents, who, for their part, saw this as evidence that the
South was backwards and intolerant. The racial lens
of antievolutionism, Moran continues, also included
a power struggle within the African American commu-
nity between religious leaders and intellectuals. Both
sides saw the issue in the context of racial uplift. While
many ministers endorsed traditional values as a way to
display black respectability, intellectuals viewed white
southern antievolutionism as “part of a larger structure
of white southern repression” and a fear that Darwin’s
notion of common human descent was a challenge to
white supremacy (p. 81).

Moran’s fourth and fifth chapters focus on the last
half-century of developments in antievolutionism.
Darwin’s theories triggered spiritual fears that the
“disbelief in Genesis would ultimately undermine the
faith that Jesus had come to earth once and was to come
again to redeem mankind from sin” (p. 94), especially
since science could also be used to discredit the biblical
narrative of Jesus’s life. The movement’s resurgence
during the 1960s was further spurred by Supreme
Court rulings about religion in public schools. Many
members of the next generation of antievolutionists
embraced young-earth creationism or eventually intel-
ligent design (ID), which emerged in the early 1990s
as a movement that eschewed overtly religious attacks
on evolution for a more science-centered approach.
Antievolutionism also remains an issue in academia,
the focus of Moran’s final chapter. Through an exami-
nation of secondary sources, he debunks the common
claim that higher education erodes the religious faith
of college students, but he also affirms the equally fre-
quent charge that scientists are less religious than other
Americans. The antievolution controversy has had little
impact on their work, except in the case of scholars
at leading religious institutions, antireligious scholars
such as Richard Dawkins, and organizations such as
the National Center for Science Education. The battle
continues to the present day, even in Moran’s book.
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Although American Genesis takes a clear stand
against antievolutionism in all of its various forms, the
book is also critical of secular scholars who use the
debate to attack religion itself and of northerners who
stereotyped the South during the Scopes trial. Moran
also acknowledges that some engineers and scholars
in the field of science and technology studies have
rejected, or at least challenged, Darwin’s ideas, thus
refuting the common perception that all antievolution-
ists have substituted religion for legitimate scientific
inquiry.

Overall, this is a profoundly even-handed book that
seeks to explain a historical movement without merely
attacking it or falling into the false equivalency trap
of giving it equal footing with science. There are, how-
ever, some questions that remain unanswered. The
book’s short length and clear prose make it accessible
to specialists, college students, and the general public,
but it also leaves out a large portion of the twentieth
century. Moran argues that antievolution activism was
largely dormant in the years between the Scopes trial
and the 1960s, but one is still left to wonder how events
such as the Depression, World War II, and the Cold
War affected it. Furthermore, at the same time that the
movement regained momentum, ideas about race, gen-
der, regionalism, and morality were being challenged
through the Civil Rights Movement, feminism, the
counterculture, the white southern shift to the Republi-
can Party, and other major events. It would have been
appropriate to ask if these historical moments affected
antievolutionism, given that in Moran’s argument,
comparable events in earlier times clearly did.

Similarly, his discussion of the last twenty years
is not as well contextualized as other chapters; the
reader is left to wonder about the effect of the massive
cultural changes of the 1990s and 2000s. Finally, the dis-
cussion of black Christianity focuses on Baptist and
Methodist churches, but more could be said about the
role of Pentecostalism, which was rapidly growing dur-
ing that time. It rejected modernity even more fervently
than other black churches, and was often disparaged by
black scholars as the worst kind of superstition and
cultish anti-intellectualism. These, however, are rela-
tively minor concerns about an excellent book that
sheds new light on the history of America’s response to
evolution, on common misconceptions about the issue,
and on the segmented nature of American society itself.

Reviewed by David Brodnax Sr., Associate Professor of History, Trinity
Christian College, Palos Heights, IL 60463.
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ORIGINS & COSMOLOGY

EVOLUTION AND BELIEF: Confessions of a Reli-
gious Paleontologist by Robert J. Asher. New York:
Cambridge University Press, 2012. xxiii + 300 pages.
Hardcover; $24.99. ISBN: 9780521193832.

In Evolution and Belief: Confessions of a Religious Paleon-
tologist, University of Cambridge paleontologist Robert
Asher argues that evolution by natural selection is the
major driving force that explains the diversification
and interrelatedness of all life on Earth, while also con-
tending that a proper understanding of evolution does
not rule out the potential for a deity existing behind the
natural process. Based on the title of the book, a reader
might expect to find equal parts scientific discussion
and theological exposition, with a healthy dose of inte-
gration between the two, but for the most part, the
author does not venture very far from his scientific
areas of expertise.

Asher is a respected paleontologist known for his
research on the evolution of mammals, including work
on endemic African groups and the reconstruction of
interrelationships among mammals, using both fossil
and molecular data. His expertise is clearly on display
throughout the book, as he spends the vast majority of
it making a case for the validity of evolution by natu-
ral selection. It is here that he is most successful. He
discusses how evolutionary biology, while possessing
a significant historical component, nonetheless oper-
ates on principles observable in the world today and is
subject to testing just like any other branch of science.
The theory of evolution by natural selection generates
innumerable hypotheses that can be potentially falsi-
fied by observations from the natural world, and over
several chapters, Asher illustrates specific predictions
and observations involving character distributions in
living organisms, the fossil record, development, and
molecular biology.

This section of the book is outstanding, particularly
the chapters with a paleontological focus. Topics in-
clude the evolutionary origin of mammalian middle
ear bones from reptilian jaw bones, the mosaic accumu-
lation of diagnostic features in the early relatives of
modern elephants, the ever-growing fossil record
documenting the transition made by early cetaceans
(whales, dolphins, and porpoises) as they adapted to
aquatic life from terrestrial ancestry, the use of DNA
sequences to reconstruct the phylogenetic relationships
of living organisms, and how the study of developmen-
tal pathways can provide insights into the evolution
of biological complexity via natural selection. These
examples (and others not mentioned here) are dis-
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cussed in a manner that is scientifically accurate and
thorough, yet still largely accessible to a nonscientist,
and many cases are supplemented with helpful illustra-
tions and photos. In addition, Asher makes a concerted
effort to provide readers with the means to verify the
claims he makes. The text is meticulously annotated
with frequent endnotes and copious citations to the
literature (including a bibliography of over 470 books
and journal articles) for readers who wish to consult the
original source material. He even provides step-by-step
instructions for how to access DNA sequences using
online repositories of such data and how to analyze it
using open-source software. Throughout these chap-
ters, Asher’s enthusiasm for studying evolution and
paleontology is abundantly clear.

However, for all that this book has to offer in terms
of well-explained examples of compelling evidence for
evolution and common descent, it lacks what I suspect
many readers may have been hoping for—a novel,
thought-provoking integration of a religious world-
view with an evolutionary understanding of life on
earth. Asher actually devotes comparatively little space
in this book to discussing religious belief, and the “con-
fessions” he makes therein are basically limited to the
fact that he is religious and to the idea that he does
not see any inherent contradiction between his work
as a paleontologist and his belief in God. Throughout
the book, Asher repeatedly argues this latter point by
discussing the difference between cause and agency,
which are often conflated with one another. He uses
several different conceits to illustrate this, one of which
involves Thomas Edison. An understanding of just how
the filament in a light bulb emits photons has nothing
to do with the existence of Edison (its inventor). Like-
wise, understanding how biological change occurs via
evolution by natural selection (cause) says nothing
about the potential who or why behind it (agency). Thus,
evolution cannot rule out belief in God.

Asher makes it clear, however, that, at least for him,
science and rationality do rule out belief in some things
that are typically associated with orthodox Christian-
ity. Asher was raised in a Presbyterian church in west-
ern New York by a Jewish father and a Christian
mother. Currently, he often attends Anglican services
in Cambridge, and because he still believes in God,
he considers himself religious, going so far as to call
himself a Christian. But even Asher admits that much
of what he believes “disqualifies [him] as a theistic
Christian by most evangelical standards” (p. 25). For
example, he considers miracles (when defined as the
temporary suspension of natural laws by a super-
natural entity) to be irrational, including the virgin
birth of Christ. He writes, “Everything that I under-
stand about human biology indicates that [Jesus], too,
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had a biological father” (p.25). He clearly contrasts
himself with other religious scientists in this regard,
quoting Francis Collins as an example of someone who
holds that God can occasionally act in the natural world
in ways that appear miraculous. Asher regards such
beliefs as superstitious and calls them “incompatible
with evolutionary biology or any other rational, data-
oriented science” (p. 20). However, he sees his religious
beliefs as compatible with evolution because he does
not “base [his] religious faith on peculiar human myths
about some extraterrestrial spirit breaking the laws of
nature” (p. 26). Despite all of this, based on reasoning
that he admits is nonscientific, Asher deems Christ and
his father to be “inspired individuals” and Christianity
to be “a legitimate account of the agency behind life”

(p- 25).

I appreciate Asher’s frankness in discussing some of
his specific beliefs even though some key topics, such
as Christ’s resurrection, are notably absent, but I think
they might make it more difficult for him to make his
case for the compatibility of evolution and Christian-
ity —at least for some readers. In the prologue, Asher
writes that he hopes he can convince both Christian and
atheistic skeptics that his belief in God and his work
as a paleontologist are fully compatible. Christians
who are opposed to evolution will undoubtedly use
his particular beliefs about miracles and Christ as ex-
amples of how belief in evolution simply erodes away
one’s faith, while philosophical naturalists are unlikely
to be convinced by a belief in God that, as Asher
admits, is based on his own intuition and not on any
scientific evidence. For those who already agree with
Asher that evolutionary science and Christian faith are
compatible in principle, they first must address the
fact that Asher’s particular religious faith might be
very different from their own and that different aspects
of his case for compatibility might be problematic for
many Christians, including those who are open to evo-
lutionary scenarios.

I think one could easily make the case that Asher
presents more of a deistic perspective than a theistic
or Christian point of view, but I hope that this will
not prevent Christians who disagree with some of his
personal beliefs from reading this book. Despite the
fact that it offers relatively little in the way of how to
integrate an evolutionary perspective of God’s creation
with an orthodox Christian worldview, Evolution and
Belief does many things well. For readers interested
in where evidence for evolution comes from, Asher’s
cases are impeccable and clearly written. For those
seeking insights into philosophical aspects of evolu-
tion, his discussions of cause, agency, contingency, and
the limits and nature of science provide a good deal
of food for thought.
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Finally, Asher reminds us that as humans, we have
the unique and awe-inspiring privilege of studying and
understanding the intricacies of the world around us.
He concludes the book by noting, “This fact brings me
to my knees every time” (p.231). I cannot help but
enthusiastically concur with this sentiment.

Reviewed by Ryan M. Bebej, Assistant Professor of Biology, Calvin
College, Grand Rapids, MI 49546.

CREATING LIFE IN THE LAB: How New Discoveries
in Synthetic Biology Make a Case for the Creator
by Fazale Rana. Grand Rapids, MI: Baker Books, 2011.
235 pages. Paperback; $17.99. ISBN: 9780801072093.

How did life begin? This book uses research efforts
in synthetic biology to address this question and to
support an intelligent design perspective on biological
origins. A reader looking for detailed, current scientific
examples to support an intelligent design argument
will appreciate this book as an addition to the collection
of books supporting this perspective. Readers who are
unconvinced by intelligent design arguments will
likely remain unconvinced after reading this book.

Rana begins his exploration of the question of life’s
origin by looking at the creation of artificial life forms,
which he characterizes as a top-down approach. He
presents the work of Craig Venter’s research group as
exemplifying this approach. Venter’s group is attempt-
ing to define the minimal genome using a knock-out
scheme, systematically eliminating all genes that are
unnecessary for life from Mycoplasma genitalium. As
Rana describes this work, he is very intentional about
emphasizing the complexity of this simple cell. Then,
in extraordinary detail, Rana lays out the biochemical
steps necessary to add genes back to this minimal
genome to create an artificial life form. The biochemical
detail forms the basis for illustrating that the creation
or transformation of life is an astonishingly arduous
task —one that he argues cannot be accomplished with-
out intelligence and design. By extension, he continues,
original life could not have come into existence without
similar intelligence and design. In this section, Rana
weaves an irreducible complexity argument. He sug-
gests that the biochemical and genetic complexity of
Mycoplasma genitalium is of such intricacy that undi-
rected processes could not give rise to even this sim-
plest of life forms.

A bottom-up approach, described in the second sec-
tion of this book, also asks how life began. Exemplified
by Jack Szostak’s work, a bottom-up approach starts
with the raw materials for life and builds complexity.
Szostak’s group is attempting to form protocells by
designing membrane-bound vesicles and working to
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incorporate nucleic acids and other metabolic compo-
nents into these vesicles. Additionally, Szostak’s group
is working on artificial and reengineered enzymes.
Other research groups are exploring methods of
making the building blocks for RNA molecules and
assembling them under prebiotic conditions. Rana also
describes how experimental systems that attempt to
mimic the geochemical reality of early Earth have been
used in efforts to produce prebiotic materials. Rana
provides current scientific details and offers scientific
critiques of many of the bottom-up experimental
approaches. Because scientists cannot go back in time
and know with certainty the geochemical conditions
of prebiotic Earth, he questions the relevance of the
experiments. He expresses concern about energy
sources and the presence of oxygen on Earth when
life emerged. An irreducible complexity argument is
raised in a brief discussion of restriction modification
systems. Throughout his presentation of bottom-up ex-
perimental systems, he intentionally points out how
carefully each experiment was designed by trained,
intelligent scientists. Predictably, Rana concludes that
these experimental systems point to an intelligent
designer. He argues that the bottom-up experiments
were as carefully designed by extensively trained and
extraordinarily gifted scientists as were the top-down
experimental systems. Then, he extrapolates from the
necessity of intelligent scientists designing these bot-
tom-up experiments to the necessity of an intelligent
designer in the origin of life.

Rana writes as a knowledgeable, enthusiastic, and
optimistic supporter of science. He argues throughout
his book that advances in science, even advances in
synthetic biology, can lead to outcomes that are benefi-
cial for humanity. The science presented in this book
is accurate and detailed. Readers looking for evidence
to support intelligent design will find detail at a level
sure to please. Nonscientist readers and scientists
whose discipline is not biochemistry should find this
book accessible; an appendix is provided for those who
need a refresher course in basic biochemistry.

Quotes from Mary Shelley’s Frankenstein begin each
chapter and, along with pointed questions that emerge
as he discusses various aspects of synthetic biology
research, Rana touches on the important ethical issue
of boundaries in science. These questions are often
posed with an ominous tone that seems inconsistent
with his general undertone of enthusiasm and opti-
mism for scientific advances. I would have liked to
have seen Rana explore this question in greater depth,
but perhaps that is a project for another book. He also
sets up an unnecessary creation vs. evolution dichot-
omy throughout this book that I wish he had avoided.
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The arguments Rana presents for intelligent design
theory rest primarily on the depth of scientific detail he
provides. He holds to a definition of intelligent design
theory that is consistent with the definition expressed
by Reasons To Believe, which states that features of the
universe and living things are best explained by the
involvement of an intelligent creator. However, I was
surprised at how often Rana slipped into a God-of-the-
gaps argument in this book. In one form or another,
he repeatedly asks the question, “Would this make
God unnecessary?” This troubling slip into a God-of-
the-gaps theology —placing God in areas where we
lack understanding or, alternatively, using gaps in our
knowledge as evidence for the existence of God —feels
particularly dangerous in a book with as much scien-
tific detail and optimism as this one. The optimism and
detail leaves the reader with the impression that
answers to many of the questions about life’s origins
are within reach of research science. As those answers
emerge, the gaps narrow, making God, if God is placed
in those gaps, less necessary. Similarly, as Rana ex-
plores synthetic biology, he slips into an irreducible
complexity argument. This argument also risks making
God less necessary as scientific knowledge leads to a
more complete understanding of biological complex-
ity. The God-of-the-gaps problem is not adequately
addressed in this book.

I found the brightest piece of this book was the brief
description Rana gave about his encounter with a scien-
tist with whom he had strong disagreements on origin-
of-life models. He describes a dialogue at a scientific
meeting over the course of several days that was
respectful and humble. In that spirit, this book can
serve as a voice in an ongoing, respectful dialogue with
the greater scientific community around the topic of
biological origins.

Reviewed by Sara Sybesma Tolsma, Professor of Biology, Northwestern
College, Orange City, 1A 50141.

s

LAKE VIEWS: This World and the Universe by Steven
Weinberg. Cambridge, MA: The Belknap Press of
Harvard University Press, 2011. 259 pages. Paperback;
$18.95. ISBN: 9780674062306.

Lake Views is an engaging collection of essays by Nobel
laureate physicist Steven Weinberg. As might be ex-
pected from a Nobel laureate who is an often sought-
after speaker, Weinberg has provided us with a fasci-
nating book that has many interesting rabbit trails.
Most of the essays are lectures or articles published
within the last decade, the latest of which appeared in
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2008. Fortunately, he usually provides a few pre- and
post-comments to bring each essay more up-to-date.
The subjects range from discussions on physics to polit-
ical advice, but all relate to science in some way. Rather
than providing a chapter-by-chapter summary which
would be somewhat unwieldy, I will first make some
general comments about my impressions, mentioning
a few chapters which piqued my interest, and then dis-
cuss three essays that focus more on science/religion
issues that should be of particular interest to the read-
ers of this review.

The essays reveal that Weinberg is Jewish, yet an
atheist, though he seems to try very hard to be fair
in discussing his religious perspectives, at least from
his own point of view. In that sense, a Richard Dawkins
he is not. He also appears to be reasonably aware of
philosophical and historical issues pertaining to sci-
ence, even though at times he seems to inflate what
science actually can accomplish. He is, however, occa-
sionally a little sloppy with his terms. For example, in
his first essay, he lays out his idea of a “final” theory
as one that is mathematically consistent and “governs”
all of the seemingly arbitrary facts of physics that we
observe, including “the deepest questions of cosmol-
ogy.” 1 find it curious that he uses the term “governs”
in this context. After all, governing implies a governor,
and who would that governor be? With God not
an option for him, apparently Weinberg has the laws
themselves or something material in mind.

In his second essay, Weinberg takes a “reluctant”
excursion into the philosophy of science, in which he
wrestles with such issues as what constitutes a more
“fundamental” theory, and just how much science can
explain. While his reference to many historical details
of science makes this essay an enjoyable read, he occa-
sionally makes surprisingly inaccurate statements. For
example, he says that “the value of the proton mass is
entailed by quantum chromodynamics,” when, in fact,
that theory contains an additional parameter that is not
determined from within the theory but does determine
the proton mass. He knows this full well; it is difficult
to account for such an oversight.

Several of Weinberg’'s essays deal with political
issues such as whether we should have a manned space
program, and whether we should work harder to dis-
mantle the world’s nuclear weapons. On the former,
Weinberg has a fairly strong opinion, that for the cost,
so much more science could be done with robots.
I find his reasoning quite convincing, but he also reluc-
tantly admits that the public would hardly be enticed to
fund such robotic expeditions without the glamour of
manned spaceflights. Concerning nuclear weaponry,
the thrust of his argument is that only the existence of
the Russian nuclear arsenal offers a threat to the United
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States from which we could not recover. Since anti-
missile strategies cannot reliably avert the danger, he
considers it imperative to negotiate arms reduction.
On such a topig, it is interesting to hear from someone
who is a consultant on such matters, and therefore has
obviously spent much time thinking about the issues.

Just to mention a few other essays, I enjoyed
his essay “Is the Universe a Computer?,” a review of
Stephen Wolfram’s book, A New Kind of Science, in
which Wolfram suggests that the fundamental laws of
nature could arise from cellular automata. I enjoyed
entering the world of Wolfram’s computer experi-
ments, touching on such topics as Godel’s theorem and
Turing machines, while at the same time finding sup-
port for my suspicion that Wolfram claims a bit too
much from his efforts. In referring to the simplicity
of equations as compared with Wolfram’s picture,
Weinberg closes the essay by saying, “In the study
of anything outside human affairs, including the study
of complexity, it is only simplicity that can be interest-
ing.” The essays also include entries concerning scien-
tific figures such as J. Robert Oppenheimer and Albert
Einstein. In Weinberg’s enjoyable reminiscing, he re-
counts Oppenheimer interrupting him in a talk he
was giving, saying that he reminded him of himself at
that age. Weinberg thanked Oppenheimer for the com-
parison, but Oppenheimer immediately responded, “It
wasn’t a compliment.” Concerning Einstein, because of
the recent discovery that the universe is accelerating in
its expansion, it now appears that the general relativity
equations need an additional term known as the cos-
mological constant. It is famously known that in search
of a steady state theory, Einstein included such a term,
but later considered it his greatest mistake. In an essay
entitled “Einstein’s Mistakes,” Weinberg quips that
“Einstein’s real mistake was that he thought it was
a mistake.”

Finally, let me turn to three essays that explicitly
deal with science/faith issues in some way. In all three,
Weinberg expresses his atheism and the consequences
thereof, but from different vantage points. An essay
entitled “Living in the Multiverse” contains an interest-
ing assessment of the relation of the multiverse theory
to the anthropic principle (in support of fine tuning).
There is an often-repeated claim against an anthropic
principle, that perhaps our universe is just one of many
possible ones that happens to have the right laws of
nature. Support for this comes from the huge number
of possible superstring theories (more than 101%) out
of which the universe could be “chosen.” However,
Weinberg recognizes that this is not enough; the proba-
bility of the ones viable for life has to be rather high
for the argument to make sense. Thus he considers
what criteria would be needed for assessing whether
the “shape of the string landscape” supports a multi-
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verse argument. Though it is evident that he thinks
the conclusion warranted, it is also clear that he real-
izes that the argument is not completely convincing.
In another humorous quip, he quotes Martin Rees as
being confident enough in the conclusion to bet his
dog’s life on it and Andrei Linde confident enough to
bet his own life on it, whereas Weinberg says that he is
just confident enough “to bet the lives of both Andrei
Linde and Martin Rees’s dog.”

In an essay entitled “A Deadly Certitude,” a review
of Richard Dawkins’s book, The God Delusion, he gener-
ally agrees with Dawkins’s thesis, and reveals a little
more of his materialist prejudices. In a sentence as illus-
trative as any, while assessing one of Anselm’s argu-
ments, he says,

The idea of an ultimate cause is deeply attractive,
and indeed the dream of elementary particle phys-
ics is to find the final theory that we think lies at
the root of all chains of explanation of what we see
in nature. The trouble is that such a mathematical
final theory would hardly be what anyone means
by God. Who prays to quantum mechanics?

On the other hand, he takes Dawkins to task for targeting
only Christians when Islam could be perhaps a much
better target.

Weinberg’s final essay in the volume is entitled
“Without God.” In this essay he makes the supposed
observation that the more society embraces science, the
less it continues to embrace religion. His premise is
that insofar as science “explains” things, there is no
longer a need for religion. While the premise may be
disputed, Weinberg finds it inevitable that religion
will eventually cease, and his real point is to ask the
question, how will it be possible to live without God?
His arguments contain a mixture of genuine insights,
common misconceptions about science and religion,
and unscientific speculation. It is nevertheless an inter-
esting essay for peering into the thoughts of someone
coming from his perspective and wrestling with such
questions. Perhaps it is not surprising when he ends
this essay with a comment that is strikingly similar to
Jean Paul Sartre’s existentialism:

Living without God isn’t easy. But its very diffi-
culty offers one other consolation—that there is
a certain honor, or perhaps just a grim satisfaction,
in facing up to our condition without despair and
without wishful thinking —with good humor, but
without God.

Though Weinberg is evidently overconfident about his
own assessment of the matter, it is nevertheless sobering
to see the essay end in such resignation.

The book is a highly engaging and interesting read,
and probably almost anyone of this readership would
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find it enjoyable at some level and revealing in many
ways. Particularly I recommend it for physicists who
understand the theories he is describing, and also for
those who enjoy reading about those theories. It goes
without saying that reading such collections of essays
should help us to engage with our scientific peers who
have similar perspectives on the science and religion
issue.

Reviewed by Donald N. Petcher, Covenant College, Lookout Mtn., GA
30750.

p
5 RELIGION & SCIENCE

PARADISE LUST: Searching for the Garden of Eden
by Brook Wilensky-Lanford. New York: Grove Press,
2011. xviii + 291 pages. Hardcover; $25.00. ISBN: 978-
0802119803.

In this witty narrative, Wilensky-Lanford details the
folly of literalism. In the beginning God created the
Garden of Eden somewhere in the Persian Gulf, but on
the other hand, it could have been at the North Pole, or
underneath Cincinnati. We meet a variety of characters,
some sincere and theologically savvy, others less so,
as they search for a literal Eden. Paradise Lust explores
the irrational things educated, intelligent people can
literally choose to believe. A wider question is why the
literal geography of Genesis 1-3 is so important to so
many.

Wilensky-Lanford, a freelance editor and writer of
essays, studied religion at Wesleyan and writing at
Columbia. In this, her first book, she artfully ties
together disciplines as diverse as history, archaeology,
religion, science, and politics while exploring eccentric
personalities.

The book’s major contribution may be to provoke
thought on how a few verses from Genesis can be used
to support such disparate and sometimes absurd inter-
pretations. Some exegetes intended to promote their
unique theological perspective and others their unique
geographical locality. Some were out for fame, some
more clearly for fortune.

My attention was caught at the outset by William
Warren, first president of Boston University, a profes-
sor of theology, and a Methodist minister. Published
in 1895 and enduring eleven printings, Paradise Found:
The Cradle of the Human Race at the North Pole rested on
five hundred scholarly sources. Warren recognized that
Eden was destroyed by the deluge; thus he placed it in
a desolate region inaccessible due to changing climate.
His version of concordism did at least further the cause
of science by capturing public interest in funding Arctic
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exploration. Nevertheless, he was not deterred by the
resulting evidence and retained his theory to the end.

More conventional in approach were Assyriologists
Friedrich Delitzsch and Archibald Sayce, longtime
friends and amicable competitors. Delitzsch, who
placed Eden near Babylon, was friend of the Kaiser
and son of biblical scholar Franz Delitzsch. Sayce, an
Oxford professor who resided for years on a houseboat
on the Nile, chose a more southerly spot near Eridu.
They continued for decades to spar over the exact
location until WWI truncated their friendship.

South of the areas suggested by Delitzsch and Sayce
lies the city of Qurna. Wilensky-Lanford’s fascinating
historical account follows the region from Ottoman to
British to Ba’ath rule and present desolation. John
Calvin also placed Eden in this region. Others chose
California, Ohio, Berlin, Mongolia, or Sri Lanka. Joseph
Smith revealed that Eden had been in Independence,
Missouri. Lena and William Sadler, an obstetrician
and psychiatry professor respectively, were former
Seventh-day Adventists disappointed with Ellen
White’s evolving revelations. Although the Sadlers
debunked all other forms of psychic phenomena, they
relied on revelations from extraterrestrials to produce
The Urantia Book, which places Eden near Crete. Finally,
in 1956, Eden was discovered in Florida by a politically
conservative lawyer convinced the serpent was, in his
words, “a Communist or a welfare-statist” (p. 171).

Juris Zarins, now retired from Southwest Missouri
State University, conducted years of field research in
Egypt and the Arabian Peninsula. He contends that
Semitic languages arose in an Arabian nomadic setting
during a period of changing climate. In an aside to his
scholarly work, Zarins proposes that the garden story
is based on the migrations around 5000 BC of these
foraging nomads to Mesopotamia where agriculture
already flourished. The resulting cultural upheaval led
to an oral tradition taking the nomadic standpoint,
which portrayed agriculturists as taking God’s knowl-
edge into their own hands to exploit the power of
creation. As the Gulf continued to rise, the agricultur-
ists were forced out of Eden. Using LANDSAT photos,
archaeology, linguistics, and geology, he situates Eden
underneath the present Persian Gulf. Wilensky-
Lanford considers this the most credible garden the-
ory, although it has not been embraced in academia
as contemporary scholars show little interest in the
geography of literal creation.

Iranian Azerbaijan is the location chosen by David
Rohl, a musician, film producer, and founder of a jour-
nal dealing with Velikovskian chronology who has
some partial graduate training in Egyptology. His Dis-
covery Channel documentaries on biblical research are
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widely popular, although his work lacks acceptance in
the academic world. Another contemporary “biblical
archaeologist” is Michael Sanders, founder of Myster-
ies of the Bible Research Foundation. According to his
internet website, his scientific background is largely
limited to research with parapsychologist J. B. Rhine.
Sanders situates Eden in Turkey.

The author also devotes one chapter to American
fundamentalism and contemporary evangelicalism,
often conflating the two. For this chapter, she visited
in Kentucky the Creation Museum associated with
Answers in Genesis and Ken Ham. In spite of their
“brazenness,” she credits them for admitting that local-
ization of Eden is incompatible with flood geology.
Creationism is now a litmus test for evangelicals, and
“either the brain secretes thought like bile, or God
washes your mouth out with holy soap” (p.205).
An interview with Lee Meadows, teacher of science
education at the University of Alabama, and input from
Ron Numbers provide more moderate perspectives.

Wilensky-Lanford feels that the essential interest
in locating Eden lies in our longing to undo the exile
from paradise. It therefore represents the existential
human quest “located both in the original past and
in the idealized future” (p.92). “That’s the essential
paradox of the search. Eden has to be erased in order
for it to be Eden. A paradise isn’t paradise until it’s
lost” (p.253). It is an illustration of the varieties of
religious experience.

Historical research is a strong point in this book,
which is otherwise short on biblical, scientific, and
archaeological detail with few sources in those areas.
The author also fails to evaluate adequately the
professional credentials of the modern theorists,
although she alludes to their “Indiana Jones” quotients.
And unfortunately there is no index. For the most part,
the book is exceptionally well written; nevertheless the
ample hyperbole and irony occasionally fall flat. All
in all, however, I definitely recommend this book to
ASAers looking for some fun reading. Members of the
general public will also find it instructively amusing.

Reviewed by Judith Toronchuk, Psychology and Biology Departments
(retired), Trinity Western University, Langley, BC V2Y 1Y1.

THE BLACKWELL COMPANION TO SCIENCE
AND CHRISTIANITY by James B. Stump and Alan G.
Padgett, eds. Malden, MA: Wiley-Blackwell, 2012. xix +
644 pages. Hardcover; $199.95. ISBN: 9781444335712.

When thinking about the conversation between science
and Christianity, many imagine hostility and antago-
nism. However, this book makes clear that this is not,
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nor has it characteristically been, the case. The 54 chap-
ters (divided into eleven sections) compiled by James
Stump and Alan Padgett represent a diverse spectrum
of authors and demonstrate, for the most part, the mu-
tually informing dialogue that exists across a range of
disciplines between science and the Christian faith.

The book begins with five chapters devoted to
a summary of the history of the debates between
science and the Christian faith. Three of the five chap-
ters focus on the impact of Charles Darwin and various
theological and philosophical controversies surround-
ing evolution and a biblical understanding of creation.
A fourth chapter summarizes an earlier controversy in
the church concerning the scientific work of Galileo.
The fifth chapter in the introductory section highlights
the reconciliation of science and the Christian faith as
represented by four women of the early modern peri-
od: Margaret Cavendish (1623-1673), Anne Conway
(1631-1679), Aphra Behn (1640-1689), and Mary Astell
(1666-1731).

Part Two is devoted to discerning appropriate
methodological approaches befitting the objectives of
science (to study and understand the natural world)
and theology (to study and understand God’s involve-
ment in the world). The focus is to identify the goals,
sources of authority, and methods for each discipline,
recognizing their considerable differences. The conclu-
sion is that each ought not to reduce the other to being
inferior or unnecessary; both disciplines can benefit
from the insights of the other.

Part Three evaluates the potential roles and pitfalls
of natural theology. Focusing more than Part Two did
on philosophical and logical implications, its chapters
pose the questions: Can the existence of God be
“proven” by exploring the natural world? Can the
scientific exploration of the physical universe and
its laws reveal a creator? The contention of four of
the five contributing authors is that while the natural
world does not definitively demonstrate the existence
of God, it also does not cast a significant shadow of
doubt. Therefore, it is reasonable to conclude that there
may be a “Being” responsible for creation. The lone
dissenter rejects this conclusion, judging that empiri-
cal arguments against God’s existence (especially the
widespread existence of evil) overwhelm the natural-
theological arguments for God’s existence.

The topic of Part Four is cosmology and physics.
In this section the chapters are more diverse in content,
ranging from the complexity of subatomic particles
to the vastness of the universe. They offer multiple
explanations for the role and activities of a creator in
the origins and continuity of physical matter. Four of
the five authors conclude that the evidence from their
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field of study does not provide sufficient grounds to
discount a divine being responsible for creating and
sustaining the universe. However, to keep readers on
their toes, the editors provide an opposing voice. One
secular-humanistic author, while acknowledging that
science is not about proving things, argues,

Attempting to explain the natural world by appeal-
ing to God is, by scientific standards, not a very
successful theory. The fact that we humans have
been able to understand so much about how
the natural world works ... is a triumph of the
human spirit, one of which we can all be justifi-
ably proud. (p.196)

Part Five, which contains seven articles on evolution,
is the longest and most diversified of the sections (as
a paleontologist, I appreciated this), spanning macro-
evolution to DNA formation and replication. Five of
these chapters present arguments against both the evolu-
tion-denying fundamentalists who insist on a literal
reading of the Bible and the atheistic belief in life-by-
chance. They conclude that there is no conflict between
a Christian theology of creation and observed biological
processes. However, in arguing for essentially the same
conclusion, these authors refute the proposals of their
Christian colleagues while arguing for different, God-
ordained processes. For example, chapter 23 makes the
case for “intelligent design as ... currently the best scien-
tific explanation for the origin of biological information”
(p. 280), whereas chapter 24 presents the pitfalls of ID
and concludes that “design of organisms need not be
attributed to the immediate agency of the Creator,
but rather is the outcome of natural processes” (p. 282).
Nevertheless, two chapters (22 and 27) were much less
welcoming of a theological perspective. These chapters
contend that Christian assumptions about the God-
ordained process and results of evolution are not with-
out inconsistencies and faulty logic, and therefore not
reasonable explanations for life on Earth.

The middle third of the book include sections that
examine the human sciences (psychology, sociology,
and economics), Christian bioethics, metaphysical
implications, and the mind. The first two chapters of
Part Six challenge the ability of psychology to provide
scientific evidence of a creator. The first takes a moder-
ate view, suggesting that cognitive scientists have the
potential to discover insights into human nature and
thereby work with theologians to explain patterns in
religious practices. The second argues more forcefully
that psychology demonstrates the purely mechanical
nature of humanity and thereby actually poses “deep
problems” for the Christian faith (p. 342). The chapter
on sociology provides a general overview of the
domains in which sociologists have studied religion,
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while the chapter on economics suggests that a market
economy reflects and builds Christian values.

The section on bioethics covers a cross section of
contemporary issues, such as shaping human life at the
molecular level, stem cell research, using technology
to improve the human condition, and ecology and the
environment. Each chapter reviews the various posi-
tions on the respective issue and offers constructive
proposals for how Christians can move forward.

The chapters in the metaphysics section investigate
the philosophical relationship between science and the
Christian faith. Each essay notes that the dialogue
between the two disciplines can be strained because
of their different goals and methods. While making
honest judgments concerning the challenges that sci-
ence poses for traditional Christian beliefs about the
world, these authors conclude that science does not
render faith mute in the conversation.

Like the previous section, the chapters that evaluate
how research on the human mind impacts our under-
standing of faith and religion note that there is an array
of opinions on the mind-body relationship and what
comprises “personhood.” While each author varies on
the spectrum as to whether present scientific research
renders traditional Christian beliefs antiquated, they
all conclude (contra the authors of two chapters in
Part Six) that Christian perspectives are consistent
with recent findings in this field of study.

The final two sections of the book give an opportu-
nity for the other voice in the conversation, namely
theology, to have its say on the relationship between
science and the Christian faith. Part Ten opens with
a chapter that discusses the differences in how science
and theology provide theories through the gathering of
“facts,” noting that theology’s task is much more diffi-
cult, because “God transcends us while we transcend
the physical world. Often theology has to be content
with circumscribing the domain in which truth must
lie, without being able to offer a detailed map of the
terrain” (p. 531). The following chapter evaluates and
critiques science’s “natural” explanations of the mir-
acles described in the Bible. It offers a range of explana-
tions for how God could demonstrate his reign without
suspending or interfering with the observed laws
of nature to accomplish a divine objective. This is
followed by a chapter that suggests how modern sci-
ence and theology can work together to gain a better
understanding of the eschatological expectation of
a new heaven and new earth (transformation by a radi-
cally new act of God, p. 544). The section ends where it
began, with a discussion on the similarities and differ-
ences in the methodological approaches of science and
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theology to the study of their respective topics— this
time focusing on philosophical considerations rather
than on practical tasks and concrete sources
of evidence.

The final section of the book contains six essays
highlighting twentieth-century theologians who have
been influential in their contribution to the science-
Christianity conversation, summarizing and evaluat-
ing their strengths and shortcomings. These include
Pierre Teilhard de Chardin, Thomas Torrance, Arthur
Peacock, Ian Barbour, Wolfhart Pannenberg, and John
Polkinghorne.

This volume of the Blackwell Companion series is
intended to contribute to the ongoing conversation
about the relationship between science and religion.
Each of the chapters provides an overview of contem-
porary scholarly work in an effort to introduce the
reader to the important themes in this discussion
(p. xiii). Unfortunately, some topics such as evolution
are over-represented, whereas other scholarly topics
of interest, such as ethics, sociology, and economics,
are under-represented.

A majority of the articles were sympathetic to the
complementary nature of the discussion. However,
several of the topical sections also included chapters
that contained opposing perspectives, for example, that
there is no (and cannot be any) meaningful relation-
ship between the sciences and religion. While this was,
at first, a surprise in a book intended to foster a hopeful
and productive conversation between the two, such
less optimistic appraisals were, nevertheless, a wel-
come contribution. By expressing doubt (and, in some
cases, outright rejection), these conflicting opinions
challenge the reader not to become too comfortable
with the notion that this is a friendly, mutually inform-
ing conversation. Those interested in participating in
this dialogue must remain vigilant in their motives for
engaging in the discussion, as well as vigilant in the
logic they employ in finding points of resonance
between the findings of modern science and Christian
biblical interpretation and practice.

The target readership is intended to be a broadly
academic but nonspecialist audience. For the most part,
I found that the contributors were successful in making
their respective essays readily accessible to a reader
well informed on the larger themes of the debate. How-
ever, while admitting my lack of exposure to certain
topics (I have a background in vertebrate paleontology,
practical theology, and sociology), there were chap-
ters —especially in Parts Eight and Nine on Metaphysi-
cal Implications and The Mind — that failed to engage
me to the same extent as those in other sections. Admit-
tedly, this may be due to my own interests as much as

64

to the authors’ recognition of the target audience and
their ability to present their topic.

Overall, the book is geared toward those who are
serious about a detailed exploration of the relationship
between faith and religion. It is not recommended as
an introduction to the topic as a whole. Other than
the chapters in Parts One and Eleven, this collection,
which is written at an advanced level, would be diffi-
cult reading for the nonexpert. It is best suited to those
who have a command of at least one of the scientific
disciplines highlighted in the book and have some
familiarity with the significant issues that exist between
that specific field and Christian theology. For those
who have such a background, this book will be a valu-
able asset for orienting themselves in the broader
conversation.

Reviewed by Neil Beavan, interim pastor of Edmonton Japanese Chris-

tian Church, Edmonton, AB. Neil is also a consultant who does paleon-
tological environmental assessments.

GOD AND THE COSMOS: Divine Activity in Space,
Time and History by Harry Lee Poe and Jimmy H.
Davis. Downers Grove, IL: InterVarsity Press Academic,
2012.292 pages, illustrations, indices. Paperback; $24.00.
ISBN: 9780830839544.

One of the significant areas of concern across the spec-
trum of those interested in the science and faith conver-
sation is the question of whether and how God acts in
space and time. Poe and Davis, respectively theologian
and chemist from Union University, tackle this subject
in their fourth coauthored book in the area of science
and Christianity, after Science and Faith (B&H Publish-
ing, 2000), Designer Universe (B&H Publishing, 2002),
and Chance or Dance (Templeton Press, 2008).

The first of the book’s two parts is entitled “What
kind of God interacts with the world?” It begins by
pointing out that in the West the cultural situation of
this question assumes the personal theistic perspective
of the Abrahamic faiths. Broadening the focus, the
authors examine in some detail how this question is
considered from within the wide range of theological
positions taken within each of the religions of Hindu-
ism, Buddhism, Judaism, and Islam, before turning to
Christianity. They argue that among world religions
only Trinitarian Christian theology offers a full-orbed
view of how God relates to the world: the Father ruling
with authority and will, the Son incarnationally identi-
fying with the world, and the Spirit holding reality
together, tri-personally transcendent, immanent, and
omnipresent.

Then follows a discussion of the powerful influ-
ence that philosophical traditions (Plato, Aristotle,
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Descartes) had upon both pre- and post-Reformation
Christian theology, including how the ideas of William
Perkins led to new forms of Calvinism being articulated
by both the Synod of Dort and the Westminster Assem-
bly. Perkins’s conception of the eternal decrees of God
in election and reprobation led naturally to an effective
deism, for his dichotomist thinking could only conceive
of a God who governs created reality in uninvolved
transcendent eternity or a world which unfolds of its
own accord. In this vein, Darwin so accepted the Aris-
totelian immutability of forms that only two options
occurred to him: “God either created all species immu-
tably by a special act of creation or he was not involved
in the development of life at all” (p. 88), and again,
“either God had done everything or God has done
nothing beyond setting the laws of nature in motion”
(p. 233). Apparently in the church today, many remain
in the “jaws of the Perkins dilemma” (p.88), over-
emphasizing the model of God as King to the exclu-
sion of other scriptural models and lacking even the
breadth of Jesus’s descriptions of the kingdom of God.

After a clear and concise description and rejection
of process theology, the authors also briefly deal with
the god-of-the-gaps notion, their critique suffering
somewhat from a lack of definition of nature. Often
“nature” means “created reality,” but Poe and Davis
usually locate humans as above nature and capable
of changing it. This section also gives a too-simplistic
distinction between science (the “how” questions) and
metaphysics (the “why” questions), for science cer-
tainly does seek to explain and not just describe.

The transition to Part Two, “What kind of world
allows God to interact?,” is made by pointing out that
laws of nature at one level (e.g., physical) are not “vio-
lated” or “suspended” but “mitigated” or “trumped”
by us (e.g., mind operating on matter, genetic engineer-
ing), and conclude that “God is at least as free and
able as humans to interact with the universe” (p. 137).
The authors describe the world as open to influence
from outside the world, citing the examples of quan-
tum physics and chaos, including the “openness of
DNA” (p. 245). They go into some detail on the big
bang, development of stars and galaxies, and biological
evolution, seeing behind these the agency of the Cre-
ator, as well as demonstrating that the claims that such
emergence is evidence against a Creator are unscientifi-
cally metaphysical. As one of the authors is a chemist,
I was disappointed that only examples from physics
and biology, the two fields in some sense bracketing
chemistry, were adduced. In fact, my recognition of
a number of physics and astrophysics errors (e.g., the
idea that stars formed first and then these grouped into
galaxies, as well as inaccuracies on quantum physics
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and chaos [see below]) made me unsure about their
treatment of biology.

The title of Part Two, and its various articulations,
are problematic. The authors say that the recently dis-
covered openness in creation “create[s] corridors though
which God may ... participate in the world” (p. 147),
“God’s activity is facilitated by [genetics]” (p. 180), “fea-
tures of the universe ... provide the means for God’s
operation in the universe” (p. 180, emphases added).
Surely, as Creator, God does not depend upon the cre-
ation to provide means for his interaction with it, but
in our scientific discoveries we can begin to see ways
in which he engages.

The book ends with a creative section on human
imagination as indispensable partner to empirical and
rational forms of knowledge, tying together valuable
“poetic” themes running throughout the book on
human conceptions of reality, including well-placed
critiques of the tendency of the modern mind to reduce
both natural and spiritual reality to models thereof.
They argue that imagination is not only the crucial
starting point of scientific knowledge, later filtered
by the scientific method, but that it also mediates
human-divine interaction.

The book suffers from many editing blunders,
including words incorrectly spelled or used. These
include “principle” (p. 60), “teaming” (p. 172), “break-
ing” (p.175), “predications” (p.193), “consensus”
(p. 196), and “discreet” (p.205). Many figures are
quite unclear or incorrect (pp. 184, 185, 193, 286, 287).
The authors’ description of chaos, particularly on the
logistic map (pp. 193f.), is so full of errors that the
uninitiated reader must turn to other sources. They err
in the physics and etymology of wave function col-
lapse, writing,

one does not necessarily get the same answer on
each occasion that the measurement is made. This
process is called collapse of the wave function
since the Schrodinger equation does not predict
how this solution is reached. (p. 186)

The term “collapse” is actually understood not as fail-
ure to predict, but as a transition from distributed wave
function to single observed value. The phrase “not
necessarily” misleads; in fact, the resulting answers
follow a probability distribution and the chance of
a duplicate measurement is vanishingly small. And the
“s” in the 2s orbital indicates (spectroscopically) “sharp”
transitions, not its “spherical” shape (p. 185).

Despite these and other errors, I highly recommend
the book for its approach to a current topic. For me
the most valuable aspects of the book are its in-depth
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discussion of the enduring influence of the Perkins
dichotomies in Protestant Christianity and its construc-
tive critique of the modern western worldview, which
has sidelined the epistemological value of imagination
and poetry as if empiricism and reason are sufficient.

Reviewed by Arnold E. Sikkema, Professor of Physics, Trinity Western
University, Langley, BC, Canada V2Y 1Y1.

GOOD NEWS FOR SCIENCE: Why Scientific Minds
Need God by Davis A. Young. Oxford, MS: Malius
Press, 2012. 349 pages. Paperback; $14.50. ISBN: 978-
0982048610.

I am convinced that any member of the American Sci-
entific Affiliation (ASA) could profitably read Davis
Young’s book, Good News for Science. However, Young
(a retired geology professor) is writing to scientists and
those interested in the sciences that are not Christians
to persuade them that his worldview, that of a Chris-
tian, is powerful, true, and good news. Chapters 2 and 3
attack materialism, which includes agnosticism, athe-
ism, or any other form of naturalism. Chapter 4 covers
creation and the Creator. Chapter 5 argues that accept-
ing the existence of a Creator gives meaning to the prac-
tice of science. Chapters 6 and 7 introduce the concepts
of God’s holiness, humanity’s sinful nature, and justifi-
cation for those who accept Jesus. Following this
groundwork, Young then attempts to establish an evi-
dential basis for creation (chapter 8), the Bible (chap-
ter 9), and the life and resurrection of Jesus (chapter 10).
In chapters 11 to 15 he argues that the Bible, Jesus, and
the story of his resurrection are historically reliable
accounts. In the final chapter, he encourages those who
accept Jesus as their personal Savior to join a church,
giving tips on how to choose one, and to join the ASA.

The book’s clear purpose is to serve as an evangelis-
tic witness to “scientific minds.” As such, one could ask
if his witness will be effective. Young writes in a con-
versational style. His style also includes raising several
questions that could be asked about many of the topics.
This may appeal to a mind that is comfortable with or
enjoys questions. He also nuances several of his points,
all of which may dispel the specter of dogmatism and
could make reading the book easier for one prejudiced
against Christianity. Moreover, he notes that “the Bible
was written in times and cultures that are very different from
those of the modern western world” (p. 162, emphasis is
Young’s). Young employs this principle of interpreta-
tion most effectively when he assures his readers that
they can accept the scientific evidence for evolution, the
Big Bang theory, and other consensus points in main-
stream science, and still believe in the Bible. However,
Young then labors to show that the Old Testament is
historically reliable. This work would have been less-
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ened if he had used the same principle of interpretation
when it came to the Bible’s recording of history.

So will it be an effective evangelistic tool? Will
people accept his challenge to consider the historic
orthodox Christian faith seriously? I suspect that unless
the non-Christian reader has a fair amount of existen-
tialist angst regarding his or her mortality, the book
will fall on deaf ears. Good News for Science could be
compared to Among the Creationists by Jason Rosen-
house. Rosenhouse claims to be an atheist but the
reader comes away with a much different impression
of a “materialist.” Rosenhouse does not seem to be one
who worries about Young’s motivation: giving “genu-
ine meaning to the universe or to humanity” (p. 47 of
Young’s book). On the other hand, Young's book is
a great gift to give to a young Christian entering the
study of science (perhaps in late high school or uni-
versity). It provides enough material to support the
reasonableness of a Christian worldview that also
incorporates a scientific outlook. The book can also be
used as a springboard for discussion among Christians
who are interested in science. It would be interesting
to see how many would argue over the historical reli-
ability of certain accounts. Be that as it may, I enjoyed it
and recommend it.

Reviewed by Bruce Buttler, Canadian University College, Lacombe,
AB, Canada, T4L 1N9.

i SCIENCE EDUCATION

WONDERS IN OUR WORLD: Insights from God’s
Two Books by Cheryl Touryan, Kenell Touryan, and
Lara Touryan-Whelan. Littleton, CO: Family Founda-
tions International, 2012. 108 pages, index. Paperback;
no price indicated. ISBN: 9781881189640.

The back cover of the book states its purpose and struc-
ture succinctly:

Wonders in Our World was written particularly for
young people who are asking questions about the
world around them as well as questions about
meaning and purpose in life. The book weaves
descriptions of natural phenomena together with
biblical insights in a way that shows the com-
plementarity of both aspects of reality —the physi-
cal world and the spiritual world. It is organized
around three basic questions: Who is God? Who
am I? and How Can I Follow Jesus? Each chapter
includes suggestions for hands-on activities that
help the lessons come alive as well as questions to
foster discussion. This book explores God’s Two
Books, the Book of Nature and the Book of Scrip-
ture, looking at reality from both perspectives.
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The authors of this book are all scientists. Kenell
Touryan, whose name will be familiar to ASA members,
has a PhD in mechanical and aerospace engineering.
His wife Cheryl, who is the principal author, has a degree
in anthropology, and their daughter Lara has a PhD
in materials science.

The three basic questions —Who is God? Who am I?
How Can I Follow Jesus? —constitute the three main
divisions of the book. Each division is divided into
chapters. For example, the division Who is God? has
chapters on God the Designer, God the Creator, God is
Spirit, God is Eternal, God is Three in One, God is
Sovereign, God is Love/God is Just, God is Light, and
God is Truth. Most chapters contain four sections:
(1) Insights from God’s Book—the Bible, (2) Insights
from God’s Book—the Physical World, (3) Insights
gained from trying to integrate God’s Two Books,
and (4) Fun with Science, though this pattern is not
followed in every chapter.

Wonders in Our World is well organized for its
purpose. The basic questions are fundamental and
the chapter topics are well chosen to answer them.
The four-fold chapter format is also well conceived.
The execution of the authors” plan, however, is spotty.
Some of the “Insights from God’s Book—the Bible”
have no scriptural support. For example, the Bible
incidents cited in the chapter entitled “I am Unique;
I Belong,” simply do not make the point of the chapter
title, true as it may be. The science facts cited in
“Insights from God’s Book —the Physical World” are
almost always interesting enough in their own right,
but the sections attempting to integrate God’s two
books are sometimes forced. The “Fun with Science”
sections often live up to their name: middle school
teachers will want to try them with their students.

Some of the book is controversial. The authors
devote a well-written section to showing that the earth
is as old as geologists maintain. This will be welcome
to those who lament the fact that most Bible-science
books for young people are written from the viewpoint
of creation in six 24-hour days. The chapter, “God is
Sovereign,” will raise a few eyebrows. The authors
state that “God is at work in the world, but he is limited
by the choices his people make” (p. 32). Also, Reformed
or not, some will object to the statement, “When people
long ago chose to reject God, he did not give up on
them, but developed a plan whereby all people could
come back into a relationship with him” (p. 31). One
need not be a Calvinist to believe that the plan of salva-
tion was not Plan B!

The book contains two patent scientific errors. In
a footnote labeled (appropriately) “Science Trivia,” the
authors ask, “Who was the famous Russian scientist
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that set back the biological sciences in the Soviet Union
by using the scientific method inappropriately?” The
book answers, Levchenko. The correct answer is
Lysenko. The more significant error is found on
pp. 33-4. The authors correctly explain double-slit
interference in light in terms of the wave properties
of light, but then assert that a single slit does not yield
an interference pattern. Single-slit diffraction patterns
are studied in every good high school physics course.

A serious pedagogical failing of the book is that
it often introduces technical terms and concepts with-
out defining or explaining them. Middle school stu-
dents, for whom the book seems to be intended, will
not know terms like string theory, space-time contin-
uum, closed system, RNA polymerase, stratosphere,
nucleotide—and there are many more. The failure to
define and explain such terms seems strange to me.
The authors clearly made an effort to make their bibli-
cal material understandable to young people, avoiding
theological language and going so far as to quote most
of their Bible passages from an easy-to-read para-
phrase, The Message.

I salute the authors for their good intentions, the
overall plan of the work, and their creativity. Still,
I cannot recommend this book as it presently stands.
It needs revision. I do not expect the authors to change
their theological approach, but they need to remove the
scientific errors and render the technical language of
the science sections age appropriate.

Reviewed by Robert Rogland, retired science teacher at Covenant High
School, Tacoma, WA 98465.

&_2 SocIAL SCIENCE

THE SCIENCES OF THE SOUL: The Early Modern
Origins of Psychology by Fernando Vidal, translated by
Saskia Brown. Chicago, IL: The University of Chicago
Press, 2011. 440 pages, 3 halftones, 14 line drawings,
8 tables, 3 appendices, bibliography, index. Hardcover;
$55.00. ISBN: 9780226855868.

In his 1908 textbook on psychology, Hermann
Ebbinghaus stated that “psychology has a long past
but only a short history.” Most students of psychology
have only been introduced to the short history that
traditionally begins with Wilhelm Wundt's laboratory
in Leipzig, Germany, in 1879. Fernando Vidal, in The
Sciences of the Soul attempts to lay out the oft-neglected
long past, arguing that this is where the fault lines
developed that gave shape to our current conception of
the discipline. The primary focus of the book is on
the development of “psychological inquiry” during the
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period from the sixteenth to the eighteenth centuries,
especially examining the shift from the classic Aristote-
lian soul-form to the more modern soul-mind. The
material in the nine chapters is extensively researched
and well documented with footnotes.

In the early chapters, Vidal discusses the shift from
scientia de anima to psychologia in the sixteenth century,
which set the stage for the transition from an Aristote-
lian framework to a sense of the soul as that rational
aspect of the human united to the body. He covers
the distinction between a more metaphysically inclined
pneumatology with its attendant religious/spiritual
overtones and a “physics of the soul” with its emphasis
on the soul’s faculties.

In many ways, the core of Vidal’s thesis is to be
found in the chapter, “Psychology in the Age of
Enlightenment.” While noting the differences that
existed among “French philosophes, Italian priests,
Spanish Jesuits, or German and Scottish academics,”
Vidal comments on the commonality of the study of
the interactions between the soul-body composite
in humans both in psychology and in anthropology.
Kant had argued for empirical psychology as an auton-
omous discipline in the university curriculum, and here
is where the groundwork for just such an endeavor
was being laid.

In the middle portion of the book (chapters 5, 6, 7,
and 8), Vidal covers a wide range of topics includ-
ing issues of historicity in the development of the disci-
pline, Homeric and Hebraic psychology, and the
manner in which the Paris and Yverdon Encyclopédies
shaped the contours of the developing discipline.
Vidal’s scholarship is extensive on these topics and
some readers, not familiar with the overall trends and
major ideas from this time period, may find it difficult
working through the mass of names and details. If one
persists, however, the conclusion is rewarding. The
Encyclopédies, and the Yverdon Encyclopédie in particu-
lar, link

... knowledge of the soul to knowledge of the
ultimate destination of the individual and human-
ity. Humans are obliged to perfect themselves
because the Creator endowed them with perfect-
ibility. By revealing how thought, appetites, and
affects function, psychology assists man in fulfill-
ing his higher purpose.

It is in this sense that the Enlightenment may be referred

to as the “century of psychology.”

Readers of this journal may well find the final chap-
ter (“Psychology, the Body, and Personal Identity”) the
most interesting since it speaks to issues that continue
to animate current discussions regarding the relation-

68

ship of psychology and Christianity. Vidal argues that
eighteenth-century psychology had become an empiri-
cal psychology, but not a materialist one. Metaphysical
questions about the nature of the soul and its immortal-
ity were no longer addressed in psychological inquiry.
What were addressed were the functions of the soul,
and these could be known only in relation to its unity
with the body. The emphasis was on soul-body unity,
not duality. This had implications for notions of per-
sonal identity and even the place of the body in resur-
rection. Most importantly, these developments laid the
groundwork for what Vidal refers to as the “cerebral
subject,” the notion that ontologically the brain is the
person. Through nineteenth-century phrenology and
then physiological psychology to current neuroscience,
this has become a dominant theme in the discipline of

psychology.

The book is well suited for graduate-level study
in the history of psychology. Readers with a back-
ground in seventeenth- and eighteenth-century Euro-
pean thought will also find the book stimulating.
Originally published in 2006, this English translation
appeared in 2011. The book ends with a discussion
of the “cerebral subject,” a topic Vidal has pursued,
including his excellent article, “Brainhood, Anthropo-
logical Figure of Modernity,” History of the Human Sci-
ences 22 (2009): 5-36.

Reviewed by Wayne D. Norman, Simpson University, 2211 College
View Drive, Redding, CA 96003.

RELIGION IN HUMAN EVOLUTION: From the
Paleolithic to the Axial Age by Robert N. Bellah. Cam-
bridge, MA: Belknap Press of Harvard University Press,
2011. 606 pages, plus notes, and index. Hardcover;
$39.95. ISBN: 9780674061439.

Robert Bellah, perhaps best known as the sociologist
who authored the essay “Civil Religion in America”
and the book Habits of the Heart, has done it again.
In this magisterial work—with extended forays into
child development, cognitive psychology, biological
evolution, social evolution, and political history as well
as evolution of religion —he forges a coherent and com-
prehensive understanding of religion’s development in
its biological, social, and political contexts. No wonder
it takes over six hundred pages.

In developing the book’s overall argument, Bellah
includes anthropological case studies from all over the
world, past and present. Some of these are relatively
short while others are actually small monographs that
could stand on their own. He divides the social devel-
opment of religion into three eras: tribal, archaic, and

Perspectives on Science and Christian Faith



axial. In his discussion of tribal religion, Bellah details
the Kalapalo of central Brazil, the Walbiri of Australia,
and the Navajo of the southern US. For the transition
from tribal to archaic religions, Bellah gives the cases of
the Pintupi of Australia, the Tikopia of the Solomon
Islands, and the early populations of Hawai‘i. As ex-
amples of full-blown archaic societies, he profiles the
Uruk period of ancient Mesopotamia, the Old and New
Kingdoms of ancient Egypt, and the Shang dynasty
through the Western Zhou of ancient China. These
already impressive case studies, however, are dwarfed
by the de facto monographs about the axial religions
that follow: the premonarchial tribes through post-exile
prophets of Ancient Israel, highlighting Jeremiah; the
early society through the downturn of Athens of
Ancient Greece, highlighting Socrates and Plato; the
fall of Western Zhou through the Warring States period
of Ancient China, highlighting Confucius; and the
Early Vedic period through the Mauryan dynasty of
Ancient India, highlighting Siddhartha Gautama, the
Buddha. These twelve major and extended case stud-
ies, in which Bellah details the codevelopment of soci-
etal structures and religious practices, alone make the
book worth reading. They are astonishing in depth of
scholarship and clarity of narrative.

But this is not yet to address the more ambitious and
overarching purpose of the book, namely, a narrative
about how religion developed in the context of human
evolution. Drawing on Clifford Geertz and Emile
Durkheim, Bellah frames religion as a symbol system
for making sense about a general order of existence that
anchors long-lasting moods and motivations (p. xiv)
and as a set of beliefs and practices that unite groups
into a moral community around a sense of the sacred
(p. 1). These point to the emergence of language as
a condition for religion, as well as the intertwinement
of cognition, emotionality, and social action. To outline
religion’s nature and development, Bellah’s introduc-
tory chapter includes an extended foray into psychol-
ogy, focusing particularly on three modes of represen-
tation in the development of young children: enactive,
symbolic, and conceptual. These, Bellah argues, are
recapitulations of the stages of religious development
that he seeks to trace in human history —ritual, myth,
and theology — which correspond roughly to the book’s
three sets of case studies —tribal, archaic, axial.

The most unusual and interesting part of the book
is the chapter on religion and biological evolution.
Here Bellah is most clearly going beyond the confines
of social sciences. In his search for the origin of religion
in biological and cultural evolution, he begins with the
Big Bang and cosmological evolution, and then moves
to an extended discussion of the emergence of life on
earth, including single cellular and multicellular vari-
ants. His aim in this is to uncover the emergence of
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new capacities in the movement from simpler to more
complex life forms, while simultaneously highlighting
the conservation of core processes in that development.
Bellah’s assumption is that even as new capacities
emerge, older ones continue, albeit in modified form.
He is after uncovering what in our biological capacities
might give rise to and support the emergence of ritual
and symbolization, both of which are central to his idea
of religion, even when they are seemingly eclipsed by
cognition and theorizing. He traces their emergence in
our anciently situated nurturing of our young, which
perhaps began with the dinosaurs, is clear in birds,
and is most evident in mammals. He thinks that emer-
gence of parental care is “basic to the development of
empathy and ethics ... and ultimately religion among
humans” (p. 70). But he also suggests that the phenom-
enon of play, which he argues could only emerge in
a field somewhat protected from natural selection
pressures (i.e., parental protection during relatively
vulnerable early life), is also a precursor and precondi-
tion for the emergence of ritual, which is crucial for
social bonding and community life. In turn, ritual con-
tinues as a central, conserved core of religion, even
when it is seemingly eclipsed by myth (narrative and
the symbolic) and later theology (the conceptual and
theoretical).

Ritual, myth, and theology frame Bellah's story
of how religion develops in human evolution. The three
types of case studies—tribal, archaic, and axial —are
meant to exemplify how religion develops from pure
ritual (mimetic), to mythical, to theoretical. And in that
development he seeks to show how core social actions
and meaning are conserved (albeit transformed and
submerged) in the transition to the new stage. The four
ancient societies and figures that dominate the text—
Israel (Jeremiah), Greece (Socrates), China (Confucius),
and India (the Buddha) —each are meant to show reli-
gion’s turn toward the universal, the theoretical, the
critical. The axial turn, as he calls this, is a breakthrough
in which religion is no longer only used to justify and
maintain the unjust status quo of a hierarchical society,
but instead it also transforms religion into an ethical
and universal way of living, one critical of the inequali-
ties of society, including critiques of the legitimation
functions of official, court-tethered religions.

I am impressed with Bellah’s ability to forge these
various strands into a single narrative while maintain-
ing a high standard of scholarly rigor. Rather than
treating religion and science as two opposing forces
that require harmonizing, he paints the sciences (natu-
ral and social) and religion as a seamless whole. If there
is to be a criticism of the book, it is that, as a single
scholar, Bellah cannot have equal command of every
discipline and field upon which he draws. As a result,
he does the next best thing of drawing on the central
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and thus more conventional insights of the various
fields: biological evolution, cognitive psychology,
scholars of ancient India and ancient China, religious
studies. Thus, it may well be that cutting-edge scholars
in any (and perhaps all) of these fields might disagree
with the research he is drawing from. Perhaps in biol-
ogy the emergentists might find fault, in psychology
the enactivists might quarrel, religious studies scholars
might question the Buddha’s existence, or argue for
the invention of world religions during the romantic
period, or even question whether there actually were
axial turns. However, Bellah’s genius is not that he goes
to new and daring paradigms to make his case, but that
he brings together the best of traditional scholarship
into a new synthesis, telling a plausible story about
how religion might have emerged in human biologi-
cal and cultural evolution. In it, he resituates religion,
away from being reactionary and outmoded, requir-
ing eclipse, toward understanding religion as part and
parcel of the warp and woof of being human.

Reviewed by Clarence W. Joldersma, Professor of Education, Calvin
College, Grand Rapids, MI 49546. Ed

Evidence for an Earlier Nativity

James A. Nollet, “Astronomical and Historical Evi-
dence for Dating the Nativity in 2 BC” (PSCF 64, no. 4
[2012]: 211-19), offers his reading of evidence to sup-
port the date of 2 BC for the Nativity. There are
alternative readings of the available evidence.

The Census in Luke
According to Luke 2:1-3:

In those days Caesar Augustus issued a decree
that a census should be taken of the entire Roman
world. (This was the first census that took place
while Quirinius was governor of Syria.) And
everyone went to his own town to register. (NIV)

But according to Josephus (Antiquities 18.1-2), Quirinius
took the census in AD 6. During this census, Judas of Gal-
ilee caused a disturbance (Acts 5:37). According to
Josephus (War 7.253), “Judas ... induced multitudes of
Jews to refuse to enroll themselves when Quirinius was
sent as censor to Judaea.”

The passage in Luke presents several serious prob-
lems. It is argued that

1. There is no evidence of a universal census taken
at the same time in the Roman Empire.
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2. A Roman census could not have been carried out
during the reign of Herod, a client king.

3. Under a Roman census, Joseph and Mary would
not have been required to travel to Bethlehem.

4. Josephus does not refer to a census during Herod's
reign, but does refer to the noted census under
Quirinius in AD 6 (Antiquities 17.355; 18.1-2, 26).

5. A census under Quirinius could not have been held
under Herod, as Quirinius was not a governor until
later.

To these objections, conservative scholars have
responded:

1. Luke’s language is hyperbolic. It is significant that
Augustus initiated periodic empire-wide censuses
in Italy and in the provinces, which were carried out
in different ways at different times. Edict III from
Cyrene in Libya refers to a census dated to 4 BC.

2. After 8 BC, Herod had fallen out of favor with
Augustus, who no longer treated him as a “friend”
(Josephus, Antiquities 16.290-3). It was therefore
possible that the Romans required a new census.

3. Unlike the case in Egypt, in Syria (including Judea)
women were to be enrolled also. A reference in
Eusebius (Ecclesiastical History 3.20) records that
Jesus’s family at the time of Domitian possessed
land in Bethlehem. The requirement for Joseph to
return to his ancestral home in Bethlehem has been
illustrated by an edict of G. Vibius, the prefect of
Egypt (AD 104), which reads,

Because of the approaching census it is neces-
sary for all those residing for any cause away
from their own districts to prepare to return at
once to their own governments, in order that
they may complete the family administration of
the enrolment ...

Another parallel is a document from Babatha, who
was one of the Jews who fled during the Bar Kochba
Revolt (AD 132-135). In 127 Babatha recorded that
she traveled to declare her possessions before the
Roman commander at Rabbath-Moab because “a cen-
sus of Arabia was being held.”

4. An earlier census may not have interested Josephus,
as much as the more important census of AD 6,
which started events which culminated in the great
Jewish War, which was the focus of his histories.

5. Some have argued that the Greek term referring
to Quirinius may not necessarily mean that he was
the “governor” of Syria, but may refer to his role
as an administrator in the area. However, attempts
to appeal to a broken inscription that some have
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ascribed to Quirinius governing iterum, that is, a
second time in the area of Syria, prior to his well-
attested term which began in AD 6, appear to be
unconvincing. We also have a full list of governors
of Syria; C. Sentius Saturninus was the governor
between 10/9 and 7/6 BC, followed by P. Quincti-
lius Varus from 7/6 to 4 BC.

Though it is not the obvious meaning of the term, the
Greek word prote translated “first,” may have the
sense of “prior” in a comparative sense, indicating
that the census at the time of Jesus’s birth was prior
to the more famous census under Quirinius.

The Eclipse and Herod’s Death

The author’s contention that the eclipse in 4 BC was
probably not the eclipse to date Herod’s death, as it
occurred late at night when most would be asleep,
might seem, at first, a persuasive one, but it is a spe-
cious argument. Night watchmen could have observed
such an eclipse.

For his purposes, the author cites the authoritative
work on chronology by Jack Finegan, Handbook of Bibli-
cal Chronology (1998), but he ignores Finegan’s charts
(Tables 140 and 141), which clearly indicate that
Herod’s regnal years ended in 4 BC. In order to support
a later death, the author has to resort to the possibility
of antedating by Herod’s successors.

The author cites (n. 31), an article from Chronos,
Kairos, and Christos I edited by Jerry Vardaman. I was
the co-editor with Professor Vardaman of Chronos,
Kairos, Christos: Nativity and Chronological Studies Pre-
sented to Jack Finegan (Winona Lake, IN: Eisenbrauns,
1989) [hereafter cited as CKC I], to which Ernest Martin
contributed a chapter, “The Nativity and Herod’s
Death.” The consensus for that work dated Herod’s
death to 4 BC and was represented by Paul L. Maier,
“The Date of the Nativity and the Chronology of Jesus’
Life.” See also Harold W. Hoehner, Chronological
Aspects of the Life of Christ (Grand Rapids, MI:
Zondervan, 1977).

The “Star” of Bethlehem

There have been innumerable suggestions as to the
“star” of the Nativity (see my “The Magi Episode,”
CKC 1, 15-39). Ernest Martin considered the star
to be the planet Jupiter, as did Konradin Ferrari-
D’Occhieppo, emeritus professor of astronomy at the
University of Vienna, in his chapter, “The Star of the
Magi and Babylonian Astronomy” (CKC I, 41-53). Jerry
Vardaman, “Jesus’ Life: A New Chronology” (CKC I,
55-82), on the basis of his identification of the star with
Halley’s comet, dated Jesus’s birth to 12 BC!
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More recently, two scholars have identified the star
with a comet observed by the Chinese in 5 BC. See
Colin Humphreys (Cambridge University), “The Star
of Bethlehem —a Comet in 5 BC—and the Date of the
Birth of Christ,” Quarterly Journal of the Royal Astronomi-
cal Society 32 (1991): 389-407; see also James Sentell,
BLOG_POSTedit20a.pdf (31 pages with data from the
Jet Propulsion Lab). Among points with which I would
disagree with Sentell is my persuasion that the Magi
were Babylonian astrologers (see my Persia and the Bible
[Grand Rapids, MI: Baker, 1990), chap. 13, “The Magi”).

Edwin Yamauchi
Professor Emeritus
History Department
Miami University

Dating the Birth of Jesus from the Star
of the Nativity

I read with interest the article by James A. Nollet enti-
tled “Astronomical and Historical Evidence for Dating
the Nativity in 2 BC” (PSCF 64, no. 4 [2012]: 211-19).
The author goes into great detail discussing the avail-
able historical events regarding names of governors,
two Roman censi, and lunar eclipses that occurred dur-
ing the period 4-2 BC. Doing so, he tries to show that
Herod died in 1 BC, or even AD 1, contra the com-
monly accepted date of 4 BC. If so, Christ’s birth would
have occurred within 3-2 BC.

There are a number of astronomical arguments
regarding the nature of the star of Bethlehem dur-
ing the period 5-2 BC. A few astronomers mention
a “recurring nova” recorded by the Chinese in 5 BC,
which then reappeared a year later, thus setting
Christ’s birth circa 4 BC. If, however, Christ’s birth
was in 3-2 BC, astronomical calculations would point
to the star of Nativity as a conjunction of planets
(not a nova, supernova, or a comet). As reported in
The Christmas Star by John Mosley in 1988, and illus-
trated by Clay Frost (see msnbc.com, “That Christmas
‘Star of Wonder” still leaves plenty to wonder about,”
http:/ /msnbcmedia.msn.com/i/ MSNBC/Components
/Interactives/Technology_Science/Space/Star-of
-Bethelehem/star.swf [click on image] wupdated
12/24/2012), it is said that there were nine major
conjunctions that took place in the period from 3 BC to
2 BC.

But on August 12, 3 BC, there occurred a conjunction
of Venus and Jupiter that would have had particular
significance to astrologers who were also acquainted
with the book of Daniel. It occurred between Venus
and Jupiter in the constellation of Leo, near the star
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Regulus. Leo was the tribal sign of Judah. Jupiter was
the king planet for the Babylonians and the name for
Regulus was Sharru the king. Also Venus, named
Ishtar, was the chief Babylonian goddess associated
with femininity. Could it be that the magi, who were
observing the heavens and studying prophecy,
observed this phenomenon in the East and associated it
with the impending birth of a Jewish king in Judea?
Note that they did not follow the star but rather told
Herod that they had seen the star in the East (Matt. 2:2).
This portion of the trip would have been based on a
natural phenomenon (with the timing ordained by God;
see Gal. 4:4).

However, the trip from Jerusalem to Bethlehem was
clearly a supernatural phenomenon. The following of

the “star” took place only after the magi were willing
to travel to Bethlehem, away from the center of activi-
ties in obedience to what the scripture had predicted in
Micah 5:2. This then led to a miracle, in response to
their perseverance, when God specifically directs the
magi to the exact location where the Christ child was
(Matt. 2:9).

In any case, regardless of the precise timing of
Jesus’s birth, that included both natural events and
a supernatural guidance, the wonderful miracle of the
Nativity is the same.

Kenell J. Touryan
ASA Fellow £

ﬂ The 68™ Annual Meeting of the American Scientific Affiliation

In God’s Image: Celebrating
Creativity in Science and Invention

“You made them rulers over the works of your hands; you put everything under their feet.”
—Psalm 8:6, NIV

L
And

St

Mary Wagner

_)

y Bocarsly Jeff Cornwall Jim Van Dam Bruce A. Vojak

Plenary Speakers:

* ANDY BOCARSLY, Professor of Chemistry, Princeton University, Founder of Liquid Light Inc.

* JEFF CORNWALL, Jack C. Massey Chair in Entrepreneurship and Director of the Center for
Entrepreneurship, Belmont University

* Jim VAN DAM, Director, Research Division, Fusion Energy Sciences, Office of Energy Sciences,
US Department of Energy

* BRUCE A. VOJAK, Associate Dean for Administration, College of Engineering, University of
Illinois at Urbana-Champaign

* IMARY WAGNER, Associate Professor of Pharmacy Practice and Administration, Rutgers
University

July 19-22, 2013

Program Chair: Robert Kaita, Princeton University
Local Arrangements Chair: Todd Lake
Registration: www.asa3.org

Belmont University
1900 Belmont Blvd
Nashville, TN 37212

72 Perspectives on Science and Christian Faith



American Scientific Affiliation

The American Scientific Affiliation (ASA) is a fellowship of Christians in science
and related disciplines, who share a common fidelity to the Word of God and
a commitment to integrity in the practice of science. Founded in 1941, the
purpose of the ASA is to explore any and every area relating Christian faith
and science. Perspectives on Science and Christian Faith is one of the means
by which the results of such exploration are made known for the benefit and
criticism of the Christian community and of the scientific community. The ASA
Statement of Faith is at www.asa3.org > HOME/ABOUT -> ASA BELIEFS.

Executive Director, ASA:
RANDALL D. ISAAC, PO Box 668, Ipswich, MA 01938-0668

Executive Council, ASA:

ROBERT KAITA, Princeton University, Plasma Physics Lab Box 451,
Princeton, NJ 08543 —President

SUSAN A. DANIELS, 501 Garden View Way, Rockville, MD 20850-6098
—Past President

HARRY L. POE, Union University, 1050 Union University Dr., Jackson,
TN 38305 —Vice President

KEITH B. MILLER, 1740 Fairview Ave., Manhattan, KS 66502-4042
—Secretary-Treasurer

JOHNNY W. LIN, PO Box 16385, Chicago, IL 60616

DAVID M. BULLER, 1805 LaSalle Place, Severn MD 21144
—Students and Early Career Scientists Representative

Editor, God and Nature:
EmILY RUPPEL, PO Box 668, Ipswich, MA 01938-0668

American Scientific Affiliation Forums

We encourage members to submit comments and questions on the articles
published in this journal on the ASA PSCF Discussion Forum at www.asa3.org
- FORUMS - PSCF DISCUSSION.

The ASA home page/forums also contains links to four other members-only
discussion groups. The General Discussion is for thoughtful discussion of
various issues in science and faith. Books hosts a series of discussions on
seminal books on science and faith. There are also forums for discussion about
the Annual Meeting and Education.

An Open Forum is open to the public for dialogue on topics of science and faith
at www.asa3.org > FORUMS - OPEN FORUM.

Canadian Scientific & Christian Affiliation

A closely affiliated organization, the Canadian Scientific and Christian Affiliation,
was formed in 1973 with a distinctively Canadian orientation. The CSCA and the
ASA share publications (Perspectives on Science and Christian Faith and the
upcoming news and views God and Nature magazine). The CSCA subscribes
to the same statement of faith as the ASA, and has the same general structure;
however, it has its own governing body with a separate annual meeting in
Canada.

Canadian Scientific and Christian Affiliation, PO Box 63082, University Plaza,
Dundas, ON L9H 4HO. Website: www.csca.ca.

Executive Director, CSCA:
DON McNALLY, NetAccess Systems, Hamilton, ON

Executive Council, CSCA:

THADDEUS TRENN, Colborne, ON —Past President

JAMES C. PETERSON, McMaster University, Hamilton, ON —President

ARNOLD SIKKEMA, Trinity Western University, Langley, BC —Vice President

BoB GEDDES, The Presbyterian Church in Canada, Hamilton, ON
—Secretary-Treasurer

BETHANY SOLLEREDER, University of Exeter, Devon, England —Student and
Early Career Representative

How Do | Join the ASA?

Anyone interested in the objectives of the Affiliation
may have a part in the ASA. Membership and sub-
scription applications are available at www.asa3.org
- HOME/ABOUT - WHO CAN JOIN?

Full membership is open to all persons with at least
a bachelor’s degree in science who can give assent
to our statement of faith. Science is interpreted
broadly to include anthropology, archeology,
economics, engineering, history, mathematics,
medicine, political science, psychology, and
sociology as well as the generally recognized
science disciplines. Philosophers and theologians
who are interested in science are very welcome.
Full members have voting privileges and can hold
office.

Associate membership is available to interested
nonscientists who can give assent to our statement
of faith. Associates receive all member benefits
and publications and take part in all the affairs of
the ASA except voting and holding office.

Full-time students may join as Student Members
(science majors) with voting privileges or as
Student Associates (nonscience majors) with no
voting privileges.

Spouses and retirees may qualify for a reduced
rate. Full-time overseas missionaries are entitled
to a complimentary membership.

An individual wishing to participate in the ASA
without joining as a member or giving assent to our
statement of faith may become a Friend of the
ASA. Friends receive all member benefits and
publications and take part in all the affairs of the
ASA except voting and holding office.

Subscriptions to Perspectives on Science &
Christian Faith (PSCF), are available at $40/year
(individuals), $65/year (institutions) and $20/year
(students).

How Do | Find Published
PSCF Articles?

Articles appearing in Perspectives on Science and
Christian Faith are abstracted and indexed in the
Christian Periodical Index; Religion Index One:
Periodicals; Religious & Theological Abstracts, and
Guide to Social Science and Religion in Periodical
Literature. Book Reviews are indexed in Index to
Book Reviews in Religion. Present and past issues
of PSCF are available in microfilm form at a nominal
cost. For information, write to NA Publishing, Inc.
PO Box 998, Ann Arbor, MI 48106-0998 or go to
www.napubco.com.

Contents of past issues of PSCF are available at
www.asa3.org > PUBLICATIONS > PSCF.

' American Scientific Affiliation
55 Market Street, Suite 202
PO Box 668
- Ipswich, MA 01938-0668

Phone: (978) 356-5656

FAX: (978) 356-4375
E-mail: asa@asa3.org

Website: www.asa3.org i




“Wphholding the Uniserse by Fis Word of Power”

New

2012 Reviewers

Reviewers in 2012

Articles

Science and Religion Take Practice:

Engaging Science as Culture

God and Methodological Naturalism in the
Scientific Revolution and Beyond

Limits of Science and the Christian Faith
A Defense of Methodological Naturalism

Communication

Science and Technology in Service of the Poor: The Case of the Coconut

Book Reviews
Making Peace with the Land: God’s Call To Reconcile with Creation

An Introduction to Evolutionary Ethics
American Genesis: The Evolution Controversies from Scopes to Creation Science
Evolution and Belief: Confessions of a Religious Paleontologist

Creating Life in the Lab: How New Discoveries in Synthetic Biology
Make a Case for the Creator

Lake Views: This World and the Universe
Paradise Lust: Searching for the Garden of Eden
The Blackwell Companion to Science and Christianity

God and the Cosmos: Divine Activity in Space, Time and History

Good News for Science: Why Scientific Minds Need God
Wonders in Our World: Insights from God’s Two Books

The Sciences of the Soul: The Early Modern Origins of Psychology
Religion in Human Evolution: From the Paleolithic to the Axial Age

Letters

Evidence for an Earlier Nativity
Dating the Birth of Jesus from the Star of the Nativity

Volume 65, Number 1

10

24
37

47

52

53
54
56
58

59
61
62

64

66
66

67
68

70
71

Hebrews 1:3

James C. Peterson

James K. A. Smith
Robert C. Bishop

René van Woudenberg
Kathryn Applegate

Walter L. Bradley

Fred Bahnson and
Norman Wirzba

Scott M. James

Jeffrey P. Moran
Robert J. Asher

Fazale Rana

Steven Weinberg
Brook Wilensky-Lanford

James B. Stump and
Alan G. Padgett, eds.

Harry Lee Poe and
Jimmy H. Davis

Davis A. Young

Cheryl Touryan, Kenell Touryan,
and Lara Touryan-Whelan

Fernando Vidal
Robert N. Bellah

Edwin Yamauchi
Kenell J. Touryan

March 2013




	cvr1PSCFcyan.pdf
	Cvr2PSCF03-13.pdf
	PSCF03-13p001-002Peterson.pdf
	PSCF03-13p003-009Smith.pdf
	PSCF03-13p010-023Bishop.pdf
	PSCF03-13p024-036Woudenberg.pdf
	PSCF03-13p037-046Applegate.pdf
	PSCF03-13p047-051Bradley.pdf
	PSCF03-13p052-072BookReviews.pdf
	New Table of Contents
	MAKING PEACE WITH THE LAND: God’s Call to Reconcile with Creation by Fred Bahnson and Norman Wirzba. Downers Grove, IL: InterVarsity Press, 2012. 182 pages. Paperback; $15.00. ISBN: 978-0830834570. 52
	Reviewed by J. David Holland, Associate Professor of Biological Science, Benedictine University, Springfield, IL 62702.

	AN INTRODUCTION TO EVOLUTIONARY ETHICS by Scott M. James. Malden, MA: Wiley- Blackwell, 2011. 240 pages. Paperback; $34.95. ISBN: 9781405193962. 53
	Reviewed by Lloyd W. J. Aultman-Moore, Professor of Philosophy, Waynesburg University, Waynesburg, PA 15370.

	AMERICAN GENESIS: The Evolution Controversies from Scopes to Creation Science by Jeffrey P. Moran. New York: Oxford University Press, 2012. 196 pages. Hardcover; $29.95. ISBN: 9780195183498. 54
	Reviewed by David Brodnax Sr., Associate Professor of History, Trinity Christian College, Palos Heights, IL 60463.

	EVOLUTION AND BELIEF: Confessions of a Religious Paleontologist by Robert J. Asher. New York: Cambridge University Press, 2012. xxiii + 300 pages. Hardcover; $24.99. ISBN: 9780521193832. 56
	Reviewed by Ryan M. Bebej, Assistant Professor of Biology, Calvin College, Grand Rapids, MI 49546.

	CREATING LIFE IN THE LAB: How New Discoveries in Synthetic Biology Make a Case for the Creator by Fazale Rana. Grand Rapids, MI: Baker Books, 2011. 235 pages. Paperback; $17.99. ISBN: 9780801072093.  58
	Reviewed by Sara Sybesma Tolsma, Professor of Biology, Northwestern College, Orange City, IA 50141.

	LAKE VIEWS: This World and the Universe by Steven Weinberg. Cambridge, MA: The Belknap Press of Harvard University Press, 2011. 259 pages. Paperback; $18.95. ISBN: 9780674062306. 59
	Reviewed by Donald N. Petcher, Covenant College, Lookout Mtn., GA 30750.

	PARADISE LUST: Searching for the Garden of Eden by Brook Wilensky-Lanford. New York: Grove Press, 2011. xviii + 291 pages. Hardcover; $25.00. ISBN: 978- 0802119803. 61
	Reviewed by Judith Toronchuk, Psychology and Biology Departments (retired), Trinity Western University, Langley, BC V2Y 1Y1.

	THE BLACKWELL COMPANION TO SCIENCE AND CHRISTIANITY by James B. Stump and Alan G. Padgett, eds. Malden, MA: Wiley-Blackwell, 2012. xix + 644 pages. Hardcover; $199.95. ISBN: 9781444335712. 62
	Reviewed by Neil Beavan, interim pastor of Edmonton Japanese Christian Church, Edmonton, AB. Neil is also a consultant who does paleontological environmental assessments.

	GOD AND THE COSMOS: Divine Activity in Space, Time and History by Harry Lee Poe and Jimmy H. Davis. Downers Grove, IL: InterVarsity Press Academic, 2012. 292 pages, illustrations, indices. Paperback; $24.00. ISBN: 9780830839544. 64
	Reviewed by Arnold E. Sikkema, Professor of Physics, Trinity Western University, Langley, BC, Canada V2Y 1Y1.

	GOOD NEWS FOR SCIENCE: Why Scientific Minds Need God by Davis A. Young. Oxford, MS: Malius Press, 2012. 349 pages. Paperback; $14.50. ISBN: 978- 0982048610. 66
	Reviewed by Bruce Buttler, Canadian University College, Lacombe, Alberta, Canada.

	WONDERS IN OUR WORLD: Insights from God’s Two Books by Cheryl Touryan, Kenell Touryan, and Lara Touryan-Whelan. Littleton, CO: Family Foundations International, 2012. 108 pages, index. Paperback; no price indicated. ISBN: 9781881189640. 66
	Reviewed by Robert Rogland, retired science teacher at Covenant High School, Tacoma, WA 98465.

	THE SCIENCES OF THE SOUL: The Early Modern Origins of Psychology by Fernando Vidal, translated by Saskia Brown. Chicago, IL: The University of Chicago Press, 2011. 440 pages, 3 halftones, 14 line drawings, 8 tables, 3 appendices, bibliography, index. Hard
	Reviewed by Wayne D. Norman, Simpson University, 2211 College View Drive, Redding, CA 96003.

	RELIGION IN HUMAN EVOLUTION: From the Paleolithic to the Axial Age by Robert N. Bellah. Cambridge, MA: Belknap Press of Harvard University Press, 2011. 606 pages, plus notes, and index. Hardcover; $39.95. ISBN: 9780674061439. 68
	Reviewed by Clarence W. Joldersma, Professor of Education, Calvin College, Grand Rapids, MI 49546.
	Evidence for an Earlier Nativity 70
	Edwin Yamauchi

	Dating the Birth of Jesus from the Star of the Nativity 71
	Ken Touryan





	Cvr3PSCF03-13.pdf
	Cvr4PSCF03-13.pdf

